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(h¥) (k) (bv) (%)
2018 429 91 3.3 — 0.8
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2024 258 56 8.2 — 32
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REERBECRE LB B O LI o T2,

BGHRITORER, BAEBDDO XU A H=(2iX2 2OBEHZ 7 A X —BEEL, BA
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KNt+2LEZLATHS (EFIED 2007),

MES [FIERIZ, 10 sl (FFlE 56 mm LA F) DARRICRCGMER S B BLT 2 23, AEI G 1T i
70 mm Fif% CRBICELT D2 Enb, 1FE A EDOHET 11 B2 DB R LT
AT D EEBEZDND, LIz T, RRFEOEJGFHE I, X CToOMEX 11 #Hiicz2 s
BRI RE . RN 2 S E Lo, ZRBMEOREAY A XX AR IZIERCTH D, PE
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HERNZ RO 7= (Uedaetal. 2009, X 4-10), M IZBIRO M (5Fn 4 (2022) 4O E PRGN
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TIX 30~56% CTHERE L Tuvzas, 2011 AFJAMILIRR IR I K- THREEN R E KT L,
90%LA b & 72 o Tz, 2021 FEIEHALIFERIZ I M DMK FIZ X - T%SPR (F/h &< 2> TH
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D 2020), FOFS, FHAERBMRRO T A =X HEEICHERT 57 — % 1L, SFoe (2019)
FEOBPRFAN (SEHIZD 2020) ([ZHED < BlAE - MAEL AWV, Rl b7k 5
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ANRHR =0, BAYEREEL [FEEICIIA S TOEKE 5 FLRE L THE L, 7B,
BIREHEE IV JASAM NTIE 8 iIOMAREIZT v X LU 4+ —27 THZTEY,
FAEEDIEN R > TWHRIIFEETHIHERSH D, LML, JASAM ([ZHAEERMGRE
FLZSATITITE T VRIRZ 1L U DRk A RGN MNETH H Z &b, KR TIL JASAM
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FRA-SA2023-SC05-01

e LT JASAM WENZ A PERIR 2/ AiATe Z & 2T 5,
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Bon TRIXW) LHEErsis,
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(1) kTR O E

ARAEE OB IFFEAM CHEE U 7= i BIE IR 2 25 & | 2023~2054 4R O30 TG H A
EiTo7- (R EE2), BT HcH T 2 MAE S #H) X, &)INZH (2020) Tl
ENFRy r— A7 4 v 7V RIEAERGRE O CEERBOBAEN» S PRIL7Z, WA
BORMEEMEE LT, HOER DA 5 B EZUE L, 5,000 [BlO# Y K LFHHEAZ1T-
7o S WRHALLRE D AR ITITBUR D M (45 F0 4 (2022) 4EE OEPFFHMIZH 1T 2 i, M=0.679)
ZH, 2023 FEILIE ORISR, THISN D EIRE (RS L 722 5o FiE 80 mm
ULb, Rt B L HBUROEEE (F2020-2022) 22HEHE LZ, 28 L LT, 2023 4
WAL OWIEIE 2 0 & LIS 0T hatEEITo 72,

(2) M E B
ACRRFIL MEHEULYEM S IR 2 BB 2 ) ISR W TEBEEHRORREN L oh
Ty, HBEEHMAAITRE STV,

(3) 2024 Ff O FHIME & ABC ORE

ARBBECOWTIE TEREBAGEHIBET 2t B RO DKEBSRF#RS] 2/ T
ARHEE L D2 L AMNETHEEMTDOIN TRV 23 4 (2011 45) LA ki
EAEZE L CREMERZETETL2EEDLN TS, Lz -> T, BEEEEMEH
REINTVRWBLRICBWTIL, BIREOHEME g TV A4 H T ABC 0K
EZAT 9 RUUTIZE > TV, ZD728, A T, 2024 F0O THIE PR EICBLR O
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T (F2020-2022) THHEL-GAEO TFHEE LS EZfHE L TOURLTZ, TORE. 2024
I PRI SN D ERIT 82 by, BARITEYS6 b RiAEhT,

(4) 2025 A HILLURE O T

2025 IR LD & O TR T RIOF A 5-1 BELOFE 5-1 1R T, 8 LD £ 7%
IZBRDO M (BFn4 (2022) FEOEPHEFHMICI T HE, M=0.679) % H\, BLRkO#EEL
[ZRDMEMESE 10 MM LT-5 6 2034 OB AEO THIMEIZFEE) 11.8 h (80% 11
KL 6.1~18.4 ) Thotz, 728, IfafEZ 0 LLT- G AICB W CHOBEIREITRD LT, 2034
RO B A RO THMEIZ Y 13.0 b (80% TR X 6.7~20.8 b)) & T IS,

6. ERFFMEDELH

AKBREDOEWEIL 2008 D 1,410 b & E— 7 AR A FE TR Y . 2022 4F
W OEJREIL 336 b Tholz, Hf24E 4 AICBE Sz HVEFEAMEMES ICRET D HF
FERRBARE ) IRV, ARBEOFAFERRICER SNT-HR Y r—« A7 4 v 7 BIFARE
BELRIZ LS <A, 72 B ONTHBLR O M (45 F1 4 (2022) 4 O B JRAHIZ B 1) 5 . M=0.679)
NEH LR EIRE LTS E, L2 0L LA Tho CTHEMICEIRZ#ERT25 2
CIXREE S ST, T DD AREETCIIRKFRGAE R (MSY) & BT 5 K%
OB (SBmsy) 2B T2 ERRESN TS, 2022 FFRHOEFR &L, EIRE P
FEARTTHCHAE & SN BFoTE (2019 4F) EHIOEPE (436 ) Z FRI-TEHY,
F-BAREOENIT, EIT 5 EM (2018~2022 i) OB D THUIZV) HHIAICH D
EHIWF S iz,

7. ZOfh

B2 4 BICBfE ST ME B MEESE I B3 2 WFeA RIS 1BV T FEkMIC
M METF LA E S 2R T 2 Kk#ETH D EHEEER EKIER) RS
TS FR)INED 2020), EPRIELMEMEYEKHER L 72D ML TBUROBEED L & TE
WS MEIE LS5 BB AR 2 5L8) TH Y BARMICIZENT 3 £ O M OFERIED
0432 LLTIC D 2 & LERIN TN D, AEEDOGIFFAN CHEE SN 7B 3 FH O M
(M2020-2022) DO FEHIEIE M=0.309 TV | EFHEILHEMER EKERZ FlEl> Tz, Lo
L. AMEEOEFRFANICIITH M O T, 2022 FFOFHFIE b 2 — LFfEIC K 2B FED
2021 FRIZHEARTRESHEMULIZZ LICE > TAELEEEZ DN, 5B OREBEREICL - T
FHERESEBESNLAREN S D HHEER 8. 9). 7RI, AL OGN CHEE
S M (BT 3 EMOFEHME, M=0.309) O F Tid, &HEAE T L OVaEE A %2
BETDHZEEIMRETHD WHREE10), LML, MAEBRIIHET LW o728
AL, BEOH I D TERDIHEE T 5 ATREENIEFICE < . RHESEMEN K E WVARE
FED M Z ROk Tk L OB B OB E XM Tl nw e fllr L7z, L7zio
T, AHEIZBWNT [BRKkO M) 1354 (2022) FEOEJHFEFHMGIZIIT 2 (M=0.679)
ZEKERL . ZOEE AW RER TR AT o 72, BURO M O F T &R % FRtICHERET 5
CLERNEETHD I 0D, AFEIXEHEAEESR, FEEHEBNZIC OV TTIRFTE
R, RREFEO M AZHOWTIAH BIA, ERELZME L C7 —F OIE, ERICED
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Do
BB, AKRHOWBES TV ATIE KR EZ LD L AL T EZRTS) LS
NTRY, MAFHWOREIZB N THIRBE LM RS 5, TR O/NRUE K23 A
TOEPTCIIRELIER D, EWRELREAETH > TH/hS WY A XIZTHOWTEAHEZRIR
DR B2 L, DL THBARLHAT DI ALk o 2 LAEETH D,

8. 5IAX#

P9 B (1965) XU A H =3R4 (1964). Jb/KFAH #, 22, 219-234.

g T8 (1956) B ARMED JEMAIAZE & 2 OEJ. HIEKROEELY TN (XU A
A =DI) . HAKRWHRE, 4, 293-305.

GHEERE TR (1968) HAMRIZ IS 1T 2 XU A A =DERRICET 20158, TR O RES X
BZDAITHOV T, HARIFRE, 19, 43-50.

GHEEA « IR 5% - BURH - B2 HRE (2014) BALMAR LB T 2 XU A T =01
BIZHOWT, BULEANIE, 34, 123-132.

BHAE— (1990) H AWK D XU A T =FHOEBRPUS SOV T, BEFFRMZE IR A
JE 2R, 23, 13-23.

AR = (2000) HALEIRIC IS 1T 2 XD A =D 5340 & AEMFeE. FALKIER, 63, 109-
118.

Kolts, J. M., J. R. Lovvron, C. A. North, J. M. Grebmeier and L. W. Cooper (2013) Effects of body
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ZIRIPEZ - BEHIESE - LRy 95 - i (1995) T HARMEREIEEICBIT 2 XU A =0
FIEH] . AAKERRIRER S, HE, 89 pp.
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BN - AN RE — - SRR - AR - Wik BR - &RWLD - =1 & - KEBRK
(2020) 5012 (2020) AFEERD A A = KVFRALER R A O & PLALMEGE S5 12 B9 2 W JEAK
PR HS . KPERTTE « ZOABEMS, 1-27. FRA-SA2020-BRP02-5.
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IKPERFTE « BOEHEAE, O
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#3-1. RAUAT=pRAHER (F)

ME EAER BTR OCESR BRR KRR o @ BRROEDS

# 5 (%)
1985 - - - 110.5 - 110.5 —
1986 — - — 196.3 - 196.3 -
1987 - - - 225.1 - 225.1 -
1988 - - - 151.1 - 151.1 -
1989 - - - 71.3 - 71.3 -
1990 — — — 102.3 — 102.3 —
1991 - - - 91.3 - 91.3 -
1992 - - - 72.8 15.1 87.9 -
1993 — — — 109.3 0.8 110.1 —
1994 - - 2.0 125.2 1.6 128.8 -
1995 19.6 - 3.7 324.7 5.1 353.1 -
1996 31.0 0 43.0 209.1 0.1 283.2 73.8
1997 3.8 0.2 72.3 225.2 0.1 301.6 74.7
1998 1.1 0 19.4 172.7 0 193.2 89.4
1999 8.8 0 9.9 130.0 0 148.7 87.4
2000 1.0 0.3 2.1 104.0 0 107.4 96.8
2001 0.1 0.2 4.0 109.4 6.6 120.3 90.9
2002 0 1.3 5.5 141.9 0 148.7 95.4
2003 0.3 0.1 7.5 180.6 90.2 278.7 64.8
2004 0.4 0 4.0 121.1 6.4 131.9 91.8
2005 0.3 0.1 4.0 94.0 23.5 121.8 77.2
2006 0 0 3.8 136.8 9.1 149.8 91.4
2007 0 0.2 2.9 159.1 3.2 165.4 96.2
2008 0 0.3 15.7 212.9 15.7 244.5 87.1
2009 0 0.1 5.5 187.3 26.2 219.1 85.5
2010 0 0 1.1 154.9 3.2 159.3 97.3
2011 0.3 0 0.2 0 0 0.5 0
2012 0.4 0.3 0.3 4.6 0 5.6 82.0
2013 0.7 0 0.4 1.5 0 2.6 57.0
2014 0 0 0.3 0 0 0.3 3.6
2015 0 0 0 7.2 0 7.2 99.4
2016 0.1 0 0 11.1 0 11.2 99.1
2017 0 0.5 0.1 12.1 0 12.7 95.5
2018 0 0 0.1 3.2 0 3.3 97.9
2019 0 0 0 7.4 0 7.4 100.0
2020 0 0 0 7.9 0 7.9 100.0
2021 0 0 0.2 9.7 0.1 10.0 97.5
2022 0 0 0.0 13.7 0.0 13.7 99.8

1995 i LIFTOME (85 RLIAN) 1o =& —ate, £72. 1985~1991 FalfIcE
T ARBROERITMEEROLDOMTH 5,
R ITRIE (T A~F4 6 A) THEFL, BUIZ 12 A~FHE3 ATH S,
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F4-1. FHE b — VB S < W B EETHEE L2 RESSEIR (FIE 80 mm
PLEoiER L OREWE T =) ofiffREk, BFa, RN%kOBGFHAEOHE

HAFRHK (TIR) BAFR () B
e e mE | e e aEt | (B

1997 816 1,556 2,371 260 236 496 63
1998 1,025 2,559 3,584 357 394 751 206
1999 1,653 4,457 6,110 469 667 1,135 430
2000 2,959 2,350 5,309 1,043 346 1,389 210
2001 1,007 1,239 2,247 307 191 497 97
2002 1,291 2,979 4,270 417 410 826 252
2003 1,571 3,908 5,479 507 531 1,038 268
2004 1,117 3,239 4,357 315 434 749 256
2005 1,898 2,876 4,774 506 407 913 252
2006 1,936 2,749 4,684 600 392 992 236
2007 4,721 4,017 8,738 1,220 557 1,777 347
2008 4,538 1,574 6,111 1,313 213 1,525 72
2009 1,825 3,940 5,766 608 498 1,107 313
2010 1,780 3,143 4,923 498 437 935 276
2011 1,894 2,375 4,269 537 319 856 240
2012 3,101 624 3,725| 1,056 84 1,141 60
2013 953 811 1,764 269 111 381 83
2014 937 624 1,561 269 81 350 62
2015 1,010 4,825 5,835 264 641 905 493
2016 1,585 2,031 3,617 389 236 626 180
2017 959 2,270 3,229 263 280 543 213
2018 898 1,001 1,899 278 129 407 98
2019 1,312 3,883 5,195 429 562 992 433
2020 336 159 495 89 24 114 18
2021 322 599 920 104 83 187 62
2022 775 715 1,491 206 109 315 78
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7% 4-2. JASAM THEE L7zl xt &R (& 80 mm UL E OISR L OB =) &
R, GEE, A% oA (SSB). HARLETHEEOHER

v S (FR) ZR AL () Bl
e M Rt | M e A | (B
1997 1,132 4,184 5,316 378 636 1,013 396  0.209
1998 1,032 4,256 5,288 345 655 1,000 4241 0.225
1999 1,147 3,337 4,484 346 499 845 326 0.242
2000 1,345 2,927 4,271 417 431 848 283]  0.245
2001 1,478 2,656 4,133 459 408 867 2631 0.240
2002 1,445 2,253 3,698 476 310 786 188 0.244
2003 1,392 2,130 3,522 453 289 742 158  0.257
2004 1,432 2,223 3,655 420 298 717 1791 0.270
2005 1,806 2,693 4,499 507 381 888 230  0.291
2006 2,235 3,197 5,431 639 456 1,095 2631 0.334
2007 2,664 3,833 6,497 748 532 1,280 2901  0.399
2008 2,952 4,124 7,076 853 557 1,410 2711 0.475
2009 2,643 3,473 6,115 802 439 1,241 2001 0.533
2010 2,173 3,003 5,176 651 418 1,068 183  0.594
2011 1,771 2,451 4,221 520 330 850 169  0.669
2012 1,519 2,234 3,753 448 302 750 150  0.688
2013 1,265 1,922 3,186 369 264 633 146]  0.588
2014 1,097 1,756 2,853 321 229 550 136  0.519
2015 1,123 1,990 3,113 316 264 580 153 0.537
2016 1,247 2,337 3,584 330 272 602 144 0.626
2017 1,160 2,118 3,279 313 261 575 126  0.711

2018 845 1,459 2,304 241 188 429 91 0.715
2019 562 924 1,486 165 134 299 701  0.619
2020 415 679 1,094 124 104 228 66 0.443
2021 430 729 1,159 125 101 226 73 0.291
2022 622 1,083 1,705 170 166 336 131 0.192
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#*4-3. IER. FE, RERISOHER

g () FfE RIS (%)
i3 i EEF | HEREN MEREL M il i3
1997 157.6 144 301.6] 0.566 0267 0.265| 417  22.7| —

F/Fmsy

1998 &1.5 111.7 1932 0.211 0.192  0.209 23.6 17.1] —
1999 57.6 91.1 148.7( 0.101  0.155 0.186 16.6 18.3] —
2000 43.7 63.7 107.4f 0.050 0.137  0.177 10.5 14.8[ —
2001 61.4 58.9  120.3 0.079  0.159  0.201 13.4 14.4 —
2002 80.2 68.6  148.7( 0.184 0.202  0.256 16.8 22,1 —
2003 118.4 160.4  278.7 0.406 0.267 0.349 26.2 55.5( —
2004 43.7 88.2 131.9( 0.052 0.149 0.238 10.4 29.6| —
2005 53.4 68.4 121.8 0.078 0.145 0.214 10.5 179 —
2006 71.6 72.1 149.8] 0.085 0.153  0.215 12.2 15.8] —
2007 75.6 89.8 165.4] 0.050 0.143  0.207 10.1 16.9] —

2008 133.5 111 2445 0.086 0.182  0.244 15.7 199 —
2009 142.5 76.6  219.1f 0.113  0.200 0.253 17.8 17.5( —

2010 91 68.2  159.3 0.086 0.181  0.232 14.0 16.3] —
2011 0.3 0.3 0.5 0.001 0.001 0.001 0.1 0.1f —
2012 1.3 4.3 5.6/ 0.003 0.003 0.012 0.3 1.4 —
2013 1.1 1.5 2.6 0.003 0.003 0.007 0.3 0.6] —
2014 0.3 0 0.3] 0.001 0.001 0.002 0.1 0.0] —
2015 4.5 2.7 7.2 0.016 0.014 0.011 1.4 1.0 —
2016 9.7 1.5 11.2} 0.037 0.025  0.007 3.0 0.6 —
2017 8.6 4.1 12.7( 0.014 0.035 0.018 2.8 .| —
2018 1.3 2 3.3 0.001 0.007 0.011 0.6 1.of —
2019 4.2 3.2 7.4 0.009 0.030 0.026 2.5 24 —
2020 6.7 1.2 7.9 0.041 0.032 0.014 5.4 1.2 —
2021 7.3 2.7 10| 0.034 0.061 0.032 5.8 271 —
2022 5.8 7.9 13.7{ 0.035 0.036 0.044 34 4.8 —
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*5-1. fPRkoOBAER L ORE RO FEHEOHER

a) BABDOVHHEOHS
2023| 2024| 2025| 2026) 2027| 2028| 2029| 2030[ 2031| 2032| 2033| 2034

F2020-2022 76| 56| 40| 27 19 16| 16| 24| 22 19 15 12
[2%]F=0 76| 57| 42| 28] 21 18 17| 25 23 20 17 13

b) fEEDOHEOHES
2023| 2024| 2025| 2026) 2027| 2028| 2029| 2030[ 2031| 2032| 2033| 2034
F2020-2022 10.1] 82| 6.0 42 30| 23| 22 29/ 29| 26| 21| 1.7
[&%]F=0 10.1] 0.0 0.0 00| 0.0 o0 0.0 00 00 00| 00 0.0

-28 -



WEREM 1 BRFHEOREN

B 1 D A R B
%EFUTW%E%%

FRA-SA2023-SC05-01

AR - ERAERERB L OEE F o — L lEICo
WTIXREER, 3220

JASAMIZ X A @R EHEE (E{KA)72 F71LIXShibata et al. (2021)% )
TSR EICEES < A RAE R B OHEE

d I - AR ELREL
d R - IR IR 2K

2023~ DHIHEFH
2023 RO IMAR (8 DOIRGE
20234E ) DR EARI - Rylr—« A7 4 v 7 BIFAERR (1997~

FRIRRRE L AR

e 20144ER B OB ARE L OFDOSEZOMA

BRI & B

20244 A LARE D AE BRI « 4

2024 4Eifa A
LARE~D
ATERH S

A 4

PR AR 7R R T

H

BIZESL) L2017 E0BARNOET

2024 FEIR I~ O RIHEFHE
2023 FERM O REIL, FEITBROBEE (2020~2022 FERMO F

DB . M, IR ERR EOAEW/NT A —Z I TBIR (2020~
L 2022 FEDOFY)) ERGE

I

2024451 H LI DN A B DR E
Rylr— -« 27 4 v 7 BIEAPERR (1997
~20144E RO AE - BARIZESL)
EFERTRNCI T DFE 2 OBAEN O EH

202451 D ABC
20244E IR O B AR T RIED &
EERAITEE SN D AR R
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HREM2 HEAE

(1) &EWFESGIE

AU A T =REEALE R RETIE, FE e — &I X5 XU A I = OREMmEE &

ORIEMRZ W, mfE— BBk BifFE (B EE) 2#HEL WD (2 ER
3)e 29 LTREBFRELGREREME @RI & LTy, IREBZEHE RN E 7L
SAM (State-space stock assessment model, Nielsen and Berg 2014) % JEIZBH¥E S 472 JASAM

(Just another state-space stock assessment model, Shibata etal. 2021) Z#EH L, BIREL IO
BIBEICBET 23T A =F OHEET 572, BT /LOFEHMIT Shibataetal. (2021) % 2
ST,

1. BJELTCIRELF

ASRBEIT IR 80 mm LA EDKE CRECEN - Bl 36 L ORGEAME RIS L 70 D, 72,
I (2000) 12k B & ARREETIEIRAEEEIE EWITICAERT S, 207, R ERg
& RHER CZERI AR N DL D & A B au, F ZRERE., MRS, Mo 3 7 v—7125y
JCHEE L7e, E72, 2011 TR AE LT HAARRKER (LLF, EBK) OFEBELZEL, t %
o (t=1997,...,2020) & L., t232010 LSO L ZiXEnEhOHT I —IZB W T,

ln(Fk,t+1) = ln(Fk,t) + €kt (1)
&k, ~ MVN(O, Xp), (2)

DEICTTH LT xr—7 (LLTF, RW) TE#ETHE L, 22T, iIc2T kT, k=1 (H
R . k=2 (FERKEN) . k=3 (M) ZERT 5, £/, tR 2010 D & X3, BRICL A
PR E O IE RW CEREE T, BEOZREEQ & L,

In(Fr41) = In(Fie) + EQx + &, (3)

EREDEMRE LT, 72721, e=(Ek1997,. Ek2017) 1TZE EIESL/3AM (MVN: multivariate
normal distribution) (Z7¢ 9 WMFRRRFE Y ML T, F O WALSEITHI = 14,

2
OF k=1
N = pLO0F O i = (0] (0] o? “4)
F = PkOFkOFk Pk=10F k=10F k=2 F k=2

2
Pk=30F k=30F k=1 Pk=20Fk=20Fk=3 OFk=3

TERINDE L (E=AF0I1381), 72, TR0 X2 ICEREZEIZ p & 6 23UV
Bbhbrerae L,

1

1+exp (—Tpk) Ift<201 1
Pr = 1 (5)
1+exp (‘(Tpk"'Tp)) otherwise
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O (6)
BT In(or ) + Topy, If1<2011

otherwise
2. HARECHREM
HARIETSAR 2 M O4FEZE{RIZ 1%, Shibataetal. (2021) DF T LIEIRGE RIZHEV, 2 B
DRW ZE L=, ZZTomlERW DEH#ERFETH D,

In (M) ~ Normal(2In (M,) — In (M;_,),0%) (7

3. fEREEENREE T L

HIREEZ N, Iz a (2a=8,9,...,14), EMEZORBFELEZ ] G=0,1,2) &7
Do Z T T, =0 1AM 2R ER L TR WREEVEIR TH Y | j=1 THREDLLZ B 4
LIN), j=2 THRAEDLEZ 24FEBLIRETH 5.
a) SO GBI OHEE ik

ARBBETIIMAD X A I 27 % Sl & E LTV MEEDO AN R & 7l — ERE L,
8 Wl D EPRIEE A 1 5D RW TH- 2 72,

In (Nazs,jzo,t+1) ~ Normal(ln (Na=8,j=0,t)'a7”zec)) ®)

b) HEOREEEIZT HIREET L

8 WD 9 I~ TIL, BB A EZBRE L T\, LML, ZHALEOBE
Tl TRTOREEPEENEZZT D 14 W AZBRE | Bl 2 I BER O i~
HETRBCGAER & | BB 2T O T D EEN BT 2 & Lie, Zod, Fiilic
BOWTKKBEZ LESHE L Lo iAW TEB LZ, £72. AREEDfES:
IXHIE 80 mm LA ETH D Z &, B TIL 11 O FiE 80 mm DL EOEMA L 12 #h
HLIBEOEEIZOWTEE Lz, 2oL &, 10 NS 11 WL 25 E0 S b r 25
C7ob O R LD L Ln, 7B, 10 W TR Lo EREs L O8 11 Tk
FELRE U7 B R D 5 5 FE 80 mm A DRI DWW T, AREEP & L TIMAT 5 2 &%
e Ui, B EZ LRI EFELE W OEETHY . KEBK 2 FH LD
ERIZZ ORIOFIZ 2FEBLUETE S TBHK IR C D720, T AT N—T & Uiz, &l
DORREET NV E2X(O)~QOITRT (X 2-1),

- 8 WD 9 i (a=8)
In (Na+1,j=0,t+1) =In (Na,j=0,t) - M, ©)

-9 EEI D 10 R (a=9)

In (Ngy1,j=0t41) = ln(Na,j:O,t) — M, +In(1- pa,t) (10)
In (Ngy1,j=1,641) = ln(Na,j=0,t) - M, + ln(pa,t) (11)
In (Na+1,j=2,t+1) = ln(zjz':1 Na+1,j,t eXp(Mt)) (12)
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< 10 EHEAZNS 11 A (a=10)

In (Ngy1,j=0t+1,74-80) = ln(Na,jzo,t) - M+ ln(l - Pa,t) +In(1-7) (13)*
In (Ngy1,j=0t+1,80-86) = ln(Na,jzo,t) - M+ ln(l - Pa,t) + In(r) (14)*
In (Ngy1,641,74-80) = In (Ng, j=o,:€Xp (—Mp)Pa (1 —7) +
§:1Na+1,j,t,74—soeXp(_Mt)) (15)*
In (Ngt1,641,80-86) = In (Ng, j=0,:€Xp (—M;)pg,cT +
Z?=1 Ng+1,j,6,80-86€XP(—M¢ — Fi=2t)) (16)*

-1 D 12 8 (a=11)
In (Ngy1,j=0,t+41) = In ((Ng j=0,t,74-g0€XpP (—M;) +
Ng,j=0,¢,80-86€XP (—M; = Fi=1,)) (1 — pa,t)) (17)
In (Ngy1,641) = In ((Ng j=0,t,74—80€Xp (—M;) +
Ngj=0,,80-86€XP (—M; — Fy=1,:))Pa +
Z§:1 Ngy1,je €Xp(—M; — Fie=2)) (18)

128D 13 i (a=12)

In (Ngy1,j=0,t41) = In (Ng j=0) — My — Fi=1¢ + In(1 — pg) (19)
In (Ngy1,641) = In (Ng j=o exp(—M, — Fk:1,t) Pat +
212:1 Ngy1,j,.€Xp(—=M; — Fy=3+)) (20)

13RI G 14 il (a=13)
In (Ngy1,641) = In (Ng j=o exp(—M, — Fk:1,t) +
Z?=1 Ngy1,j,c€Xp(—M¢ — Fi=2,)) (21)
k7272, r=1/1+exp (-T;))

c) MEDIKEET NV
MELE 8~10 B TR AT S, 11 B~ Lz T T DA DN e i iz %
L, AR E 72D, Fo, HETAEMEERD B2 R SR &0 b,
- NG 9, 9 AN G 10 i (a=8,9)
In (Na+1,j=0,t+1) = ln(Na,j,t) - M, (22)

< 10 A S 11 i (a=10)
In (Ngy1,641) = In (Ng j=o, exp(—M;) +
212‘:1 Na+1,j,teXp(_Mt - Fk:Z,t)) (23)

d) BB RO E

BB RITE I OB L L=, £72. mEOBFEERD OERO—> L LT, KK
FEBPELAL L TWDATREME A EE L. RW THREBE RO NG A —2 N B+ 580 L
RE Lz,
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Par = 1/(1+ exp(—=(Bo + B X a))) (24)
Bo,t+1 ~ Normal(By,, Gﬁo) (25)

4. EFE Mo —LRETHON-BIFE

MR — B VRIS K o CTHEE LT BIfF R g (BREERARER) 2 n & LT, n REOER
BENMNORESR g THLNEZLDOE Lz (e 2-1, fie£2-2), 2B, KMo
— JVIHAE CIE, BB RGBT D0 DT, BREBLEZ OF I (u=0,1) OHAVHBI]ATEE
Thb, ZOEE, BREBREOLEREKZX 26) BLORK 27) & Lz, 72, D 11 #p
B (FiE 74~86 mm) (ZRL Cix. HIiE 80 mm % BilZifaE R NE 1N i d Tz
W, HIlE 74~80 mm & HE 80~86 mm IZX45y L, FNENTLEEZFAE L=, iRk

(CV) IFEE b e — LB TEOLNTZEER O CV 2 V., EIREEHEE I O R 3203 8
INEE L7 D 7an 9 RERRZEZ B[ L7z (ff 23 2-3, fili )& 3% 2-4. Kitakado and Okamura
2009), 72k, CV=1 &R 5EPNIT A 7 —D_R&EFERNHE - THlisE LT,

EIE R o — LA CTHEA L TV AFERICKTT 5, HIEY 1 XBIOREDZER q 13 (28)
THRIND (WM 2-2), 28, cwa THFED b —/LEN O 5 B D S o5 H
WAV, quild 7 v F LR L L TR, BREDNFEOHEERELBE LT, yi~ys D
VI & it AT I RERIE DY (2014) D527,
< GIREE D KB

In (ng,¢) ~ Normal(In (qq,¢Nag,e), 108 (1 + @F ) +log (14 CVEy, ), (26)
In (wgy ) ~ Normal(py,, 03), (27)

- FE YA B DEREE =R

Qo = Yo/ (1 + exp (—(¥2 + ¥3cWq ), (28)

Yo =1/(1+ exp (—71)), (29)

Y ~ MVN(?hI Zy)n (30)
0.214

Yy =|-0.003 8.758x 1075 (31)
0.002 —0.001 0.074

B, EEATSITEK L TN D, 72, Pheq =0.683, Yhop =-4.276, 123 =0.0792 TH %,

5. R R A

i R ERER Y (B« &5 RKEGTRMIZERT) 23 E L7z ifiEY | o FigiL 7 — #
BLOWH Z L 0P EEEZHWT, REELRTREREIC M LT, 2L, 77—
H DIRVEITIEE O T — % Z W THiZE LTz (1997~1998 41X 1999 4ED T — 4 | 2002 4
%2003 DT —4 | 2008~2010 1% 2007 FF-DO T — %), 2011 F-LUFEIXREY O EIXT
DTV, EENDRNZ LMD, BE b e — LI Lo TEH S A 7 IR
T — X & Ul R E B A 157, 7Rds, 2018 AR IR IR D R I SER ~ D FFEH
B THELNEEDZE L TELNET —% % Hniz, Bl S - misiaeE 2% .
HESNZRER E C LRBE, BERDHYOLERT, TitoXTER L,
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In (Ca,u,t) ~ Normal(ln (Ca,u,t)v Té,u)a (32)
Cau=0t= Nau=0j=1¢ exp(—M,/6) (1 - Fk:l,t)wa,uzo,ta (33)
Cou=1t = Z?:z Ngy=1,j¢ exp(—M./6) (1 - Fk,t)wa,uzl,ta (34)

DA X, N (33). BHDM ST Z V., MG ITRAETL % OEROIED I TH D
7=, N BHDOHRHW,

HEE SN ASAEOIMEARIE TR S 2 6 B 5 2-5, M3 2-6 B L ORI 2-3 12, 7124
J& b u— Vi BB R JASAM (I X D EIREHE T OFE 2 i 1X 2-4 (TR L
2o EHIT, BIREBHEEMH L AR THREMICHOWT, L ba AT T 4 T &21T-7-
FEREMER 2-5 BLUOWRK 2-6 ICENEIR LI, £70, VLERAXIT T 4T T
ADFEEE LT, BREB XU'M ® Mohn's tho (p, Mohn 1999) #ZiZiL T (35).
BOWZ X VKDL Z A, pa=8.52%. pu=260%TH -7,

1 Ar—iR;—AT-i

pa= 525:1(%) x 100 (35)
1 Mp_jgr,—Mr—;

pw = 28, () x 100 (36)

AE, ZIT, i=1,2,.,5, T=2022 TH Y, 1997 4EMS T EETOF — 4 THiE Sz
B A Ar_ g M %EMp_jg (R=Ry,...,Rs) & L TRLE, 2B, RIIMHESDT — 4
BRI R TIRAF TH D,

AEDOETOFHEBRRIIBW T, BREHZEERE T, Fito FiE—{(KEDH
Bz fuv= dB)IT 2000), CW IZFEE (mm), BW IXAE (g) 27 (EX2-1),

FEARREN BW = 7.943 x 10~* x CW 2815
KERSEL BW = 4.954 x 107* x CW2946
MERREN BW = 9.616 X 10™* x CW?2755
HEREE  BW = 3.556 x 1073 x CW 2464

(2) FFRTRIAIE

BPREEAM CHEE L 72 2022 il o B IR &, BURORMEE (F2020-2022), LY
RO BARFECLRE M (BT 4 (2022) FEEEPEFHEICIS T DM, M=0.679) IZH-D X,
2023~2034 Eifa i £ TORER TR A 21T o 72, FF/ T A — X OFREE AR T 2-7 TR
Ty 2023 FERBALIFEOMAEDO FRNZOWTIE, 5502 4 4 HICBME S iz T BRI HE(E
FICEHT OISR B W TRESNTE ARy r— X7 ¢ v 7 BRI (a=18.169,
b=259.85, SD=0.275, rho=0.861) 7>LHEE S HMEEZH W2 (FR)INEH 2020), 7235, FF
ERERRORT A= HEEICH AT 57 — 21, Sfoc (2019) FEEOEFEAN (S
2> 2020) (ZEDOHAE - IMARE U, REEICITRDN ZFEL B0, 2B, A&
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ZIIFEAEOH CHBEAEEZBR L TV 5, FRRTFHNCEIT 2MARIL, SFERHOBAEND
?@éﬂéﬁ%ﬁé?%%ﬁﬂ%ﬁzkoWAE@Kﬁﬁﬁ&LT\ﬁﬁﬁﬁﬁﬁuﬁﬁ
A E L, 5,000 [EO# 0 K LR Z1T -7, 2023 IR ORERIL, THISH

%ﬁg&ﬁ%@ﬁ%ﬁ(@@&%ﬂ)ﬂ%%ﬁbtoik\%%kbfam4$%%u%
DIWHEILE 0 & LG AICOWTHEAEEIT o 72, BHRICH W 2 EFEEEEE T 11T (1)
BIRFEFETRLIEZELD ER—TH D,

5| A3 H#k

ARES 55« OHERIEAK - SeHZRT - REPHM - R (2014) FRAM hr—flic ko X
U A T =DOREDROHAEE. HIKEE, 80, 178-184

ALK = (2000) RALMEIIZIS1T D XU A T =434 & AR, BALKBIER, 63, 109-
118.

Kitakado, T. and Okamura, H. (2009). Estimation of additional variance for Antarctic minke whales
based on the abundance estimates from the revised OK method. Paper presented to the Scientific
Committee of the International Whaling Commission, Madeira, Portugal. SC/61/1A8.

Mohn, R (1999) The retrospective problem in sequential population analysis: An investigation using
cod fishery and simulated data. ICES J. Mar. Sci., 56, 473-488.

FRINGEH - pARE — - SRR - SoRTB A - ehE BE - &ARMM - =% E - KRR
mmnAﬁ2Qmm$§f74ﬁ:kﬁ%%%%ﬁ@%@%ﬁ@%m%ﬁém%%%
TS E. KPEMTIE - ZE M, 1-27. FRA-SA2020-BRP02-5.
https://WWW. fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-
1/detail zuwai pacific north r.pdf

Nielsen, A. and C. W. Berg (2014) Estimation of time-varying selectivity in stock assessments using
state-space models. Fish. Res., 158, 96-101.

Shibata, Y., J. Nagao, Y. Narimatsu, E. Morikawa, Y. Suzuki, S. Tokioka, M. Yamada, S. Kakehi, H.
Okamura (2021). Estimating maximum sustainable yield of snow crab (Chionoecetes opilio)
off Tohoku Japan via a state-space assessment model with time-varying natural mortality. Popul.
Ecol., 63, 41-60.

SRR - B Z - 8RB - AR SR - RERE R - KRIRER (2020) SFIIC (2019) 4
FERD A JT = RKEFEALE R BE O EIRAEAM. Fe 3 E a0 /K 8 D i SE & PR A, AKPEET -
IKPERFTE « BOEHAE, L
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2 g

a2 (16) Xill Vo, X8
. . Xll-i -i Fishabl @ — @—
Vﬂ-l IX | X-i — a3y (18)@ (cw>80h 21 @) \(22) i
(8) Fishable
(15)
(14) (7) (19) (20) Xl-tm
(10) N @@
74-80 | 80-86
Xtm Xitm | XItm  Xltm  Xllltm  XIV-tm 1(22)
XI-tm
kﬂ WM Wa ym | a9 (20) %L)
X-tm  Xltm| Xltm  Xlltm  Xilltm xw tm l

& & B

[ WM\@? lm)%%i lﬁb/

MEX 2-1. XUA H=o@EEEHEET L
(@), OITFIZEhikE, oOREKESHETT LV 2ET, £/, KIFD () NO¥F
IR EE 2 Ao ERT,

1.00-

0 40 80 120
Bl (mm)

R 2-2. HIRICHT 2 EREDR
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I8t HA T#9HREA | 1 0ERHASR AR Tt 1 OB EA R 2%
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800 g 1000 °

750
. 600 750
500 N Y 400 A
250 2004
0 ? 0l
#1280 RAR AR 1 280 HARN A |

600 2 -

800

100
50{ \ /2
0 %0°

1500 a o
300 °
2000
200 1000
100 s o 500 M % A 1000
0 © 0 8y X G “\n\:“‘i‘
It 118650 2000 2005 2010 2015 2020

3000
2000
1000

2000 2005 2010 2015 2020

MR 2-3. MERER], EBIIETIREE (REZRRBE) OHR
FARITAE hr— Vil L > TR ONTEETRR K. BRIT JASAM (2 XL - THE
ESNEERRETH S, METI3HEE S - EIRED 95%EHX M 2R,
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2000 2005 2010 2015 2020

X 2-4.  HERERT, EEIBIEREROKZET 7 v b
HIE b — V&I Lo THONTEREEICK T 5 JASAM THEE L 72 &
BOFEFEE R LTz, mARIE 0 Z | fElIrE 222 0r LU, 8T oA X OREAIE,
FBAICIER D% S TUIHTZ L EDOZNEI 80%m8 LT 95% & ~T,
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L ]
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a .
10001 ~=n \
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%I% \m _,_%/" %..-_
e \*/
O,
2000 2005 2010 2015 2020
SEHAEE
MR 2-5. JASAM THEE SNT-BIFREDO L ha AT T ¢ Tl
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2019
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1
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T
M2 2-6. JASAM THEE S NT=M DL k1 AT T ¢ THRAT
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MRFE 2-1. BE b — V&I L > TR OO IRBIER R EREZRAREE)

g8 | o9 10 1 12 13 14

80 mmAH; 80 mmlL b
1997 166 434 705 94( 142 47 85 88 68 122 8 76 64
1998| 931 266| 273 147 47 75 74 77 86 164 6 185 56
1999 63 546| 834 107 343 102 213 189 146 293 65 76 45
2000 30 79( 509 73 239 69 254 103 262 546 61 351 300
2001 525| 565| 136 30( 108 123 99 92 129 156 14 95 45
2002 199| 548 987 276] 369 171 97 148 106 242 30 113 75
2003 246 784|1,456 1901 216 184 124 191 156 244 28 160 82
2004 553 693|1,640 217 143 124 101 193 63 228 5 74 28
2005( 1,677 816| 1,423 153| 445 192 298 258 185 283 8 105 34
2006 735|2,652]12,873 356] 252 260 190 266 97 304 8 253 90
2007 467|1,14014,102 752 889 798 528 1,023|] 260 829 14 193 52
2008 406|1,255|1 1,757 259 623 408 545 485 579 621 78 395 122
2009 625| 912| 1,716 229| 199 265 166 255 50 278 21 247 128
2010| 826]1,078(1,822 275 401 301 243 290( 107 275 9 146 32
2011 581|1,487(1,485 275 202 242 172 331 173 316 33 86 64
2012 130 382 942 221| 398 174 310 296 247 285| 166 312 337
2013 216| 363 466 175 120 140 72 178 40 173 27 89 11
2014|1,668|1,440( 610 175| 147 168 108 161 56 126 10 93 25
2015 311| 974(1,646 595| 342 482 149 192 29 189 0 48 13
2016| 127 473|1,467 432 365 502 254 303 121 240 0 47
2017| 188| 344 546 227| 164 248 67 204 19 210 0 84 7
2018 97| 145 360 128 70 202 30 123 35 227 7 119 21
2019 160 392 351 49 49 60 14 119 53 366 13 218 46
2020 191| 302 293 56 72 49 52 51 14 56 16 17 1
2021 83| 455| 323 47 11 49 24 46 7 58 6 44 17
20221 1721 300f 651 102 200 105 134 100 90 105 0 29 20

FHNO ORI, TR IR, TH 1 3RE R 2 7~
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BIE b — VB X > TR OO HTE R (BREDNFREE)

i R F 2-2.
8 9 10 11
*® | &K *® |54
1997 144 380 689 861
1998 505| 107 177 1,413
1999 145 385 686 2,455
20000 14| 93 332 1,286
2001 427| 536 77 688
2002 144 331 1,494 1,566
2003 268| 608 667 2,031
2004 501| 500 1,184 1,695
2005( 1,446 780 1,289 1,542
2006| 643]2,733 2,844 1,472
2007 299 1,119 2,368 2,130
2008 359| 1,140 1,249 822
2009 643| 756 1,264 1,996
2010 606| 1,022 1,824 1,679
2011| 432| 1,507 1,013 1,242
2012 109| 354 864 329
2013 193] 308 372 430
2014| 1,503| 1,449 363 320
2015 256| 926 2,019 2,528
2016 129| 277 672 981
2017 135| 301 261 1,145
2018 102 151 299 517
2019 186| 382 246 2,118
2020 217| 356 298 88
2021| 52| 388 226 318
2022 156| 289 665 398

FHNO ORI, TR IR, TH 1 3RE R 2 7~
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MiRF 2-3. BJE b v — Vi T bz EO i B A B R S (CV)

g8 | o9 10 1 12 13 14

80 mmAH; 80 mmlL b
1997] 0.187( 0.488] 0.353 0.861( 0.424 0.422 0.416 0.244]0.578 0.292| 0.646 0.478] 0.284
1998] 0.552( 0.444] 0.459 0.695(0.518 0.410 0.333 0.595[0.405 0.555[0.716 0.395] 0.666
19991 0.474( 0.160] 0.298 0.414( 0.382 0.568 0.380 0.414]0.251 0.481[0.516 0.603]0.616
2000( 0.128] 0.531]1 0.421 0.420]0.551 0.431 0.880 0.880]0.820 0.834|0.531 0.815[0.932
2001(0.301]0.638] 0.133 0.423]0.267 0.612 0.319 0.329]0.293 0.306] 0.816 0.218( 0.591
2002 0.308] 0.309] 0.308 0.388]0.427 0.300 0.490 0.232]0.386 0.289]0.721 0.331 0.452
20031 0.252(0.3331 0.308 0.243(0.338 0.220 0.404 0.279]0.575 0.262]0.566 0.234]| 0.528
2004 0.205] 0.2291 0.176 0.167]0.194 0.239 0.204 0.246| 0.304 0.286]0.467 0.383 0.528
2005(0.352]0.252]10.304 0.357]0.336 0.249 0.273 0.242]0.240 0.322]0.556 0.554( 0.442
2006 0.196] 0.19310.230 0.193]0.192 0.179 0.188 0.17410.216 0.228]0.364 0.289(0.354
2007(0.081]0.14110.576 0.648|0.809 0.696 0.706 0.79510.371 0.701]0.491 0.357(0.824
2008(0.190] 0.206] 0.328 0.281]0.494 0.353 0.571 0.403]|0.678 0.587]0.820 0.490( 0.672
2009(0.392]0.21110.194 0.171]0.170 0.182 0.350 0.244]0.282 0.224]0.538 0.354(0.438
2010 0.248] 0.200( 0.240 0.224]10.296 0.196 0.238 0.19510.331 0.247]0.451 0.382(0.397
2011]0.406]0.162(0.203 0.237(0.345 0.285 0.378 0.258]|0.575 0.271(0.770 0.259(0.436
20121 0.20710.240(0.175 0.284]0.050 0.282 0.043 0.185({0.038 0.167]0.411 0.059(0.011
2013]0.22210.318(0.238 0.41210.301 0.311 0.368 0.347(0.342 0.532]0.608 0.745]0.803
201410.461]0.338(0.287 0.348]0.570 0.345 0.716 0.34910.547 0.325]0.464 0.353(0.526
2015]0.186]10.218(0.538 0.741]10.787 0.772 0.762 0.765(0.725 0.542]0.000 0.360| 0.553
2016 0.386]0.286(0.289 0.229]10.319 0.228 0.482 0.32310.430 0.278]0.000 0.468(0.690
2017]0.259]10.354(0.246 0.196]|0.315 0.226 0.404 0.235(0.402 0.274]|0.000 0.352]0.708
2018]0.190]10.278(0.321 0.263]10.714 0.360 0.761 0.459(0.474 0.371]|0.652 0.642]0.758
20191 0.339]0.335(0.184 0.472(0.396 0.249 0.603 0.486]0.785 0.835]|0.608 0.862]0.881
2020(0.24110.199(0.204 0.282]0.357 0.241 0.442 0.30410.519 0.302]0.000 0.386(0.771
2021]10.34810.170(0.214 0.318]0.565 0.397 0.505 0.368(0.579 0.358]0.653 0.662|0.746
202210.20410.193(0.224 0.2860.253 0.215 0.332 0.301{0.374 0.328]0.000 0.393]0.592

FHNOBEHOEFITEH, TR IR, TH 1 3RE R 2 7~
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MiRF 2-4. BJE b v — Vi T b MO B Z B R (CV)

8 9 10 11
N S S %
1997( 0.357] 0.451 0.327 0.511
1998] 0.476] 0.455 0.364 0.817
19991 0.630( 0.212 0.266 0.167
2000( 0.503] 0.511 0.346 0.207
2001] 0.397( 0.578 0.326 0.469
2002( 0.257] 0.265 0.351 0.448
2003] 0.393( 0.221 0.243 0.340
2004) 0.171{ 0.176 0.218 0.268
2005( 0.378] 0.216 0.264 0.242
2006| 0.194] 0.205 0.263 0.217
2007| 0.118] 0.153 0.379 0.625
2008( 0.210] 0.219 0.351 0.222
2009] 0.327( 0.166 0.183 0.429
2010 0.209] 0.200 0.331 0.348
2011] 0.395(0.176 0.202 0.379
2012] 0.304( 0.279 0.225 0.259
2013(0.170] 0.334 0.250 0.291
2014] 0.499( 0.356 0.275 0.319
2015] 0.233{ 0.330 0.541 0.936
2016( 0.504] 0.286 0.256 0.303
2017] 0.241( 0.447 0.245 0.345
2018 0.300] 0.255 0.239 0.373
2019] 0.280( 0.444 0.265 0.937
2020] 0.269{ 0.200 0.180 0.396
2021(0.223] 0.176 0.186 0.560
2022] 0.237( 0.257 0.254 0.294

FHNOBEHOETEH, TR IR, TH 1 3RME R 27~

-43 -
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HEFE 2-5. JASAM IZ K » THEE S - HEDREARIE TR 23 BRELRKER)

g8 | o9 10 1 12 13 14

80 mmAH; 80 mmlL b
1997 177 312 246 64 115 50 87 137 67 129 17 160 87
1998| 234 296| 383 81| 110 62 102 106 96 131 14 120 64
1999 168 357| 435 113 176 91 165 110 115 155 29 125 55
2000 96 175 309 114 147 108 147 117 151 223 29 143 60
2001 344| 300 265 148 133 131 122 115 118 237 29 148 50
2002 288 465 405 185 109 155 103 124 125 297 31 188 65
2003 424 604| 556 221 152 178 143 132 86 271 25 180 63
2004 562 728 693 272 196 201 182 140 97 239 12 127 45
2005( 802|1,038] 908 331| 282 241 261 170 183 297 27 137 41
2006 752]1,366| 1,191 398] 333 279 306 201| 233 369 43 172 44
2007 660 891|1,323 456| 421 335 395 249 269 446 55 220 59
2008 642 875 919 434| 414 365 391 280 307 536 56 256 71
2009 752 877 898 416 265 319 247 234 237 498 46 241 63
2010] 720]11,020( 856 389 271 290 251 204 164 393 39 209 55
2011 o61| 895 816 331 233 242 216 168 166 327 28 160 48
2012 388| 459 553 229 194 193 187 1571 135 307 28 159 44
2013 413 451 365 198 121 158 119 141 77 258 13 124 34
2014 787 928 592 302 106 161 98 140 59 233 9 101 25
2015| 358 788 772 377 147 186 136 168 52 223 0 92 21
2016| 191 425( 608 378 190 216 179 198 73 237 0 79 17
2017 208| 228 334 275 138 187 129 169 83 235 0 68 12
2018 158 178 162 165 74 126 70 113 67 193 11 66 10
2019 243| 236 153 101 43 80 41 71 42 133 11 56 10
2020| 241| 294 189 76 40 51 38 45 27 84 8 42 11
2021 144 299| 263 85 60 49 56 44 29 73 6 37 11
20221 168 277 440 122 123 74 115 65 58 96 0 42 13

FHNOBEHOEFITEH, TR IR, TH 1 3RE R 2 7~
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MR FE 2-6. JASAM (2 L » THEE Szt o i BIE IR R S GREZIRKEE)
8 9 10 11
*® | &K *® |54
1997 177 250 919 1,813
1998| 234| 296 331 1,876
1999 168 357 472 1,709
2000 96| 175 347 1,215
2001 344| 300 302 1,308
2002 288 465 460 1,182
2003 424| 604 635 1,051
2004 562| 728 793 1,056
2005 802| 1,038 1,007 1,383
2006 752| 1,366 1,331 1,644
2007 660 891 1,481 1,993
2008 642| 875 1,044 2,059
2009 752| 877 1,038 1,664
2010 720| 1,020 974 1,538
2011 661 895 920 1,276
2012 388| 459 633 968
2013 413| 451 449 756
2014| 787| 928 732 910
2015 358| 788 953 1,026
2016 191| 425 742 1,221
2017 208| 228 405 1,072
2018 158| 178 191 722
2019 243| 236 173 454
2020 241 294 209 331
2021 144| 299 294 347
2022 168| 277 486 579

FHNOBEHOEFITEH, TR IR, TH 1 3RE R 2 7~

MR 2-7. MR THEFHEICHNE AT A—F
ER Y AMES - o BUR O+
R (1) P PR (F2020-2022)
0.679 0.0 — —
9 0.679 0.0 — —
10 0.679 0.0 — —
11 0.679 1.0 132 0.030

T AR CREIIBRO M (514 (2022) FEEPHEAMICE T 5E,. M=0.679),

-45 -
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HMEREM 3 HENTA—F LT MEROME

R 3-1. HAEERRKONRT A—#

FAEPERMRI ks | BCHE a b S.D. p

Aol — AT AL
5

a & b IREFAEBRRONEE T A—¥ | SDIMMAROEERE. p 38 CHBEIHRKT
b5,

B/ FiE B 18.169 259.85 0.275 0.861

R 3-2. EEILUE(E L MSY

HH fiEl B
HARE R YEE, R KFGi A PER MSY 2B 58AR
SBtarget
(SBmsy)
SBlimit [RAEHIEEE, MSY @ 60%DREENEONIBAR
o (SB0.6msy)
SBb K UE, MSY @ 10%DEERN SN B AR
o (SB0.1msy)
B KR AEPER MSY 2851 E QAR F)
Fmsy (HEARRCHL, HERLRL, HE)
=(—, —, —)
%SPR (Fmsy) Fmsy (ZXfii 9 5%SPR
MSY B KFfoe A PE & MSY

- 46 -
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MREEK 33, EFFEOBRARLFET
HH i A
SB2022 131 b 2022 FEHI% OB AR
202 2022 FEJRMI O GREMRE F) (HERRKE, HERREL, i)
=(0.035, 0.036, 0.044)
U2022 4.1% 2022 FEJR DM EE| S
%SPR (F2022) 78.0% 2022 FiAHD%SPR
%SPR (F2020-2022) 92.8% B (2020 ~2022 D) O W B IE K G T
%%SPR*
EPRELVE(E L oD Ll
SB2022/ SBmsy B BRFGAERLZEBR TIRAR(BIEERELE
(SBtarget) i) 1295 2022 FER OB A EOT
F2092) Fns B B KFrfe A PE B A BB T AR E I35 2022 4
Y A FE D L+
BAaRDOKYE —
W E DK UE —
BAago#m Bizw

*2020~2022 ‘EJRHIDBIRKBD F CTF 2 %SPR ¥E L THEHH LR 7-HE,
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iR 3-4. BIEHRER L THBAR

2024 D 2024 FER OB AR BROBEEIC 2024 £ JAIH0D
HERE R F B x4 B
R S (%)
(b>) () (F/F2020-2022)
8.2 56 1 3.2
=5 4

<53 4E 3 AICBMES N TRIRE R FEHIBIT AR 1ICBWT, ARBELHZLER
BT HBENTONTUVRWER 23 4 (2011 4F) IBOR Kl &2 E B L TR 6
BERETIERVEEDLNI,

<BURDIEIEEIZIT 2020~2022 FiAH O fE (F2020-2022) & AV =,

<BUR D B AFE CARE M IZIT AT 4 (2022) 4 B O R IR 3517 5 E (M=0.679) 2 v iz,
ARBETIIHRO M 238E<, BHLE HS BAEBRCIMRICHEES 0 LLEBATLER
REWEAT5, BIREIT 2021 FIRMICEEOEZFEEL THY, 2022 FEMITO0MEE
L7cb DD, 5| &R RIROREVBLETH 5,

-48 -



FRA-SA2023-SC05-01

HRER4 FAEHROME
AL KB A
FAAHAIM 2022 4F 9 H 28 H~11 A 24 H
AR A RS KON AT A AR 4-1

(1) AEOZE

B b2 —/UIZ X DB FEFAIL 1997 FIChts L, DAREEFFE L CTE 72, 2002 i
HEERE L B2 B L LA S OB « BLE A 21TV, 2004 4 LARE (X H/E O FH A AL
BBIOBREL >TSS ﬁﬁ%%ﬁ’%tb\ww~mm$u@ﬁ%@ﬁ@%%ﬁﬁ
4 X5y, KEHZ 100m 5O 8 K DOAF 32 8, 2004 FELIEIE & 512K 200~500 m
Z KR 50 m & (2 “Ltnﬁ4wzkbfﬁfi%ﬁﬁbto

2022 EIEKIE 150~900 m THFF 150 HUS OB b v — LA FHE L, 143 HiS T
HEER L HRKA4-1)  MESNERATUA H =D <1E, FIFE L RBECERETHS
s PR A~ R LT,

(2) A% B ORRFZEAL

FRAL RS AN L7 2004 4 LARE D 5340 OHERS & MERER . BB BERINZIR ~7= (F 2 4
42~MHR 4-11) . FOFER. 2010 FLRTTITAABFEOHER & & b IR 2047 D
HHGEMEDSHERE & B ICFRD HALTZ AN, 2011 LA TR A e Ve I 3GR O b T, BRI &
“ﬁ%ﬁﬁﬁﬁﬁﬁéiaﬁ%ﬁﬂﬁmfwé 2015 FEDFHAETIZE 74 DKIE S510m
(A S4IX ES10) ICBWTEBESANRD Hil, CV (ZEMRE) B CaEnroT- (OF
f&%i&@ﬁ%%£%>omw¢ 135 F IR CRGRBE D AR B FE DS m O RS B L
WHAE TR b WO MBI Z7idk Lz, Loy L, 2020 4F, 2021 4R(21E 2 9 L@y s
NI O LT, £72 2022 FEOBIFREIT, 1997 F ORI ELAREE £ 3 FHITIKVMET
HoT,

AU A =1F 2000 FARUTITHACHR SIS M L TR Y . AOMERE 7225 H L
WCHOMABEEDEOWENHIL L T2y, T4 O R 5B~ R R CIXmo s 1
RWKIETHER L T\ 5, 2B, DMEEORFEZELITBN T, BRDOSAIE 2~3 FRE
f&%h&<ﬁé:kﬁ6\K%ﬁfmm%ﬁ%&&éﬁﬁm@<\MA@Eéﬁgﬁ%

WCRELSEETDHEZZOND,
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120 121 122 143
X 4-1. 2022 FFOFEE b v — LiRE S

-50-



41

40

39

38

37

41'

40

38
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40
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FRA-SA2023-SC05-01

+ O- O ng

2004

2005

2006

2007

depth 159250 350 450 550 750
lOnmu-uux
Bxxxxxe(QDxxxx
CxO00x00 x x x x x
FQUATPo0x xxxx
.@I)a-....
.@o...,.

spfh 150 250 350 450 550 750

2% QO % x % x
OO x|

' dep{h 150 250 350 450 550 750
AxQO* 000 x x x x
Bxx0{Po0xxxx
CxxO=OQQ P = x *
Ew)...,
F@Z}u...

depth 150 250350 450 550 750
A‘Ol X% %
BAOx x Q0D xx
C-oo-c(@---
Dxo QAP *x
QD <«
e 1T

% xO00Q ) * % %

depth 159250 350 450 550 750

A.....q).....,..
Bxx xx0xQ0% x x x

Cx x000%000x x
Dxx§ 0Dw0xxx
ExxCQIIBEDx x x x
FrxDO00 % x xx
< x0000000 x x

HnoOc-u-x-

4
depth 150 250 350 450 550 750

Axxxx000% x xx X
xxx %0000 % |
Cxxxxoq(QDK xx

..O.mu..

G**x0(D0000x x x

depth 150250 350 450 550 750

Axxx 2000 % xxx

Bxx xxQ000x x x x
Cx "*@'xn

n!%nunu
ExqRTPO0 x xxx

F.:O»xuu
G xeQDDe xxxx

depth 150 250 350 450 550 750

Axxxx00x xQx xx
Bxxx x 000Dk x x x
Cxxx x00a(q] ) * x
Dxx Ao xxx

Gxx0 xx

xx x OO0 xxx

depth 150250 350 450 550 750
Ao xQO % xxx x
Brx xx x0QD x xx
CxxoxxaQ )k xxx
Dx % 00x000x x x x
Ex 00000 x x x x
Fxx xO0000 % x x x
Gxxx00000x x0
Hxxx0000 x x x x x

depth 150250 350 450 550 750

Axxxx00xxxxxx
Bxxxo00aDoxx
Cxxx x00000x *
Dx % %0000 x x x
ExoodqPpOoxxxx
x x o000 * x x x
(G*x0000000% x x

Hx x % 0000 x % x x x

[ depth 150250 350450 55 750
Bxx x %6000 x x x x
Cxx x x 00UQDK x *
Dxx Qo xxx0
ExeQQDO00 x x x x
Fxx o000 x % x x
x x {00000 x x
Hxxo @ Pxxxxx

R 4-2.  2004~2007 (238 1F B HED FRE Hh SR D 4y A 55 BE

-51-

depth 150250 350 450 550 750
AxxoxxxOxxxxxx

B xx %0000 x x x

Cx x % 0 Q000 *

% {0 OO0 * % x
Ex0a(D000 x x x x
FxxoeQ0000 x x x x
Gxx000000x x x x

RAE

ERLE



41

40

39
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39

38

37

41

40

39
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37

fRX 4-3.

FRA-SA2023-SC05-01

<0 (o O 20 O 30 FR/Km?

2008

2009

2010

2011 |

depth 159250 350 450 550 750
AxxxOxxxxxxxx
Brxxx QP xxx
Cx x0x xJDox x x
E.,.o@...
.Opgq)...
..@co.."

’ depth 150250 350 450 550 750
'O'°0'CD°-"
EQDARDoxxxx
-w--:--

' dep{h 150 250 350 450 550 750
A\Ol-o:uuu
B x x I x xx
c-om@-
E.a@)un
FC®-....,

RAE

dopth 150250 350 450 550 750
C.....Q@)..
D= o~
E..@....
FO0Qx < xxx
G@""l"

depth 159250 350 450 550 750

Awooox xOxx k% x x

BIIII

C-lxxwx.
wx O QD=

G x000px x x x

4
depth 150 250 350 450 550 750

AXX R XON XK XXX

lu-:xo@ux

depth 150250 350 450 550 750

MM K KN KN KR KK

B-:ux@nu:
Cxx000q 00 x *

Dxx € JADDxxxx
Ex>QUB0000x x x

depth 150250 350 450 550 750

Bxxxxodoxxx
Cx x x x 00000k * x

Dxx (Porpxxx
Exx000000x x x x

Fxx0QD0w x x xx
G-w-e--:

ERLE

lepth 159250 350 450 550 750
Ao e Q0 xxx x
B x x x xO00D
Cx x x x@PA0x * *
D x {000k x x x
Ex00000000x x x

Fr (Pooooxxxx
--m.-"
Hr----

depth 150250 350 450 550 750

Cx x x 000000 *
...ooow-...
Exx 000000 x x x
Fx x 600000 * x x x
Gx 00000 x x x x

o @ Prxxxx

-52-

[ lepth 150250 350 450 550 750
Ao x OO0 x %% x
Bxx0xO0QDk x x x
Cxx0x000Ox x *

D% % 40000 x x x
Exx 0000000 x
Fxx000e0x xx xx

Gxxodqpx xxxx
% % XOOO x X x x

2008~2011 |21} 5 HED A #2543 4 56 FE

depth 150250 350 450 550 750
B xx x Q0D * x

(O x x x x 00000 x

2 200 05O ¢
Ex*x00x000x xx x
Fxxx 0000 x x x x
Gxx00€ PoOxxx

% x % 00O x % x




41

40

39

38

37

41

40

38

37

41

40

39

38

37
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<0 (o O 20 Q 30 FR/Km?

2012

2013

2014

2015

depth 159250 350 450 550 750
Ao.no.....
B x 0000 x x x
Cx ....o@..
Exx00000)Dxxxx
FxxOxaQpx xxxx

’ depth 150 250 350 450 550 750
G {QDO*0x x xx x
HO < xxx

' dep{h 150 250 350 450 550 750
B0 O
CxOx x-coo..
E-C@)....
FQD@Px == x=

depth 150250 350 450 550 750
Qs
Bxxxxx D
C....°.®..
D=x0-GERD-+x0
E.og(m)....
Q0000 = * x
G*=OC00D0 * x x x

depth 159250 350 450 550 750

B x x x xoQD0x x x
Cx % x x x xQOOx x x
Dx % x00% xOx x x X
Exx o000 x x x x
FroxxxQQDy xxxx

....090,.

4
depth 150 250 350 450 550 750

Bxxxxxx000xxx [
Cxx*xx%x0xx0xxx
Dulx..nOnuu

ExxxOnQ0k x x x x
Fxxx00Q0kx xx x
Gx xOx x0000x x x

Hx x x x 00000 x x x

depth 150250 350 450 550 750

Bxxxxx@Q 0% xx
Cx x x x00x XOx x x
D% %% x @ xOx X % x
ExoaO:Q0Dx xxx
Frx0xo€)xxxx
Gxx0xxQ0x xxx x

e x x QOO * x %

depth 150 250 350 450 550 750

Bxx x x x xOO% 0 x x
Cxxxxxx0000xx
Do won kO xxx
Exx «
Frxox X%

G**x0x0000x x x x

wxxxxef]) xxx

depth 150250 350 450 550 750
B x x x xQQ0D*
Cxxxx000000x x
D x % %@ % <O x % x
Exxx0800 xx xx
Fxx x xQ00 x % x x
Gx x0x00000x x x
Hllllllole

depth 150250 350 450 550 750

---uqox..
x % % x xOO000 * X
Dxwoxxx xxOx x x x
Exxa()e00x x xx x
Fxxxx000%x xx x
(Gxx0000000x x x

HxxxxxQox0xxx

[ depth 150250 350 450 550 750
BrxxxxPrxxx

(Cx x x xOOx xQOx x
Drxxxxxxx0xxxx

Ex % uOnQ00 x x x x
Frxxx00xQpxxxx

x %0 %0000 x x x x
Hxxexxx00xxxx

R 4-4.  2012~2015 EIZ 3BT B HED FR2E H A B D 45 4h 55 BE

-53-

depth 150250 350 450 550 750
B x x x x 0000 x
Cxxxxx00x00xx
DxxxxxxxxOxxx
Frxxxoo(pxxxx
(0% x x0000x x x x
Hxxoxxxx@exxx

RAE

ERLE
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0 O 10 O 20 O 30 FR/km?

2016

2017

2018

2019

41

40

39

38

37

TP

depth 159250 350 450 550 750

AQx ) xxxnxx
B x x x x x0000x x

o mOU)e % %%
E.g@:p.....

FxO0x000x x x x x
Gx xOX D0 x x x x
e xx X Q000 x x %

J " X _depth 150250350 450550 750
AwsosQrxxxxxxx

Bx x5O x x00x x x
SEEREEE (V) B
ExOQRDx x xxxx
Fxxxx00xxxxxx
Gxxxx000x x xx x

depth 150250 350 450 550 750

AxxxxOxxxxxxx

Brox o x % x %O % x
c.o.-.-.@.-
D3O+

ExxeQDa0x x xxx

|
e
)

Fx xQO00*Qx x x x

GxxoxQOx x xxxxx

e X QO X X 3 %

J " X depth 150250350 450 550 750
B xOx x000x x x x
CrO= O
D-O@)...
ECIDE D xxxx
FxxOxOxxxxxxx

S -

Hx %% % % OO x x % x

41

40

39

38

37

J N depth 159250 350 450 550 750

B0 x x xx0000x x
Cxx x % Q0000 % x
Drxxxxx0xQ0xxx
Eu.@o,.
Frxxo0f Qexxx

Gxx0oxx@ ) xxxx
e % x % OO X x x x

J-v depth 150 250 350 450 550 750 (

x % % x % X QOO0 x
C'-no:oos-x

""-uouu
Exx<00000x » x
Fxxx xQO% x % x % x
G x % xQO % x % x x x
o x e xQOx % x % x

N depth 150250 350 450550 750

HXKHHH KN KKK
Bxxxxx0000x xx

!
) CxxxxxxxQQOx x
Dxxxx0xxOxxxx

Exx x000000x x x

Gxxxxx 00 % xxxx

Hxxxxx@mxxxxx

J- ~ depth 150250 350 450 550 750

Bxxxxxx0020x x
C:-xuan@-nx

D---o:eO--n
Exxx00000x x x x

FrxxxOxOxxxxx

Hxxxxxx0xxxxx

41

40

39

38

37

R 4-5.

k/(- ~ depth 159250 350 450 550 750

Bxx x % x xOxQ0x x
Cx % x x000 O x x
Dxxxx%x0x00% xx
E'"°@CD"
Fung@nn
Gx xOx x000x x x x

Hx % x x xQ00 % x x x

x %% % x Q0000 x
Cxxx x00XQO0* X
Dxxxxx x O xx x

x x % OO00POx  x
Frxxxqpoxxxx
Gxxxxx00xOx x x

Hxoxx % xQ00 % x x x

— ;
J depth 150 250 350 450 550 750

N depth 150250 350 450 550 750

, Brxxxx00000xx
) Cxxmnwn s
S S —

% % %« Q0D x x

x % x xO00® x % X X

Hxxxxxooxxxxx

2016~2019 £33 T 2 HED TR 1 A5 0D 4346 4% BE

-54-

J. ~ depth 150250 350 450 550 750

3..--xo.°0.
Cx x % x x0000 x x
Dxxoxxxapnxx
Ex0xx0000x xxx
Frxxxx00xxxxx
Grxxxx00xxxxx

FHxxxxxxxxoxxx

RAE

ERLE
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FRA-SA2023-SC05-01

<0 (o OZO Qso FRAM?

2020

2021

2022

depth 159250 360 450 550 750

o.,.......

BrxxxxxsQpxxx
C""O'OOO

Dx <D0 * x x

E-QO0000~0%xx

xx x 0000 % x x x x

Huex x xO000 x % x x

depth 152260 350 450 560 760
KXXXKXXKKXKX

Bx xx x x00000x x
C:x.uoOOu.
Dixxxoxxx Qpexxx
Exx000000x x x
Frxxoe0xQooxxxx
Gl:xuuﬁ@x--xu
Hxxxxx000 % x xx

depth 150 250 350 450 850 750
XXX KKAA RN K
B--uo-:o:uu
C.o."@m
Dx x0=0Q00Dx * * x
ExxoxQQDkxxxx
FrxxoqQDxxxxx

xx x x QOX0x x x

% % % x QOO X % %

depth 150 250 350 450 850 750
XXXKKKXXX KKK
Bxxxxx0x00x x x
Cxun:n@ax
DxxxxO-O:xx
Exx0x0000xxxx
Fxoxx x000% % x x x
Glxlllo.lxuxx
Hxxxxx000%xx x

\,/r depth 150 250 350 450 650 750

OO x xx x x x

B x x0xQDk x x x x

Cxoxx {J0Ox x x x

Ex00000Dp < * xx

Fxx xQ000x x x x x

x x x QJDO*Ox x x

% x % x OO x x % x

’ depth 150 250 350 450 650 750

XK X KK X KKK XK
xxx x x0(JDO

.-"@..

x % % x QDK x x %

Eu-o"Ou-.

FrxxxeQpxxxxx

Grxxxx00x0xxx

Hxxxxxx00xxxx

) depth 159250 250 450 550 750

BrxxxxxxOxxxx

Cx x x 0000 x x

Dxxxxxx00xxxx
Exxx000000x x x

Frxxxx0000xxxx

GrxxxxQ@Oxxxxx

KX XXX X@KXXXX

) depth 156 250 350 450 850 750
Bxxxxxxx000x% x
c,....m..
D,..n...o..,..
Exxxxxoxxxxxx
Fxx0xx000xxxx
GrxxxxQoxxxxx
Hxxxxxxoxxxxx

" X_depth 10250 350 450 550 750
x x x x xO000

x % x x QGO0 x x

Dxxx x % xQOx x x x

Exx xx x 000 % x x x

Fxxxxe0000% xx

Grxxxxxx00xxx

HIRIIIOOOKKKI

4-6.

-55-

2020~2022 2 BT D HED FHZE AR D 53 4 4 BE
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41

40

39

38

37

41

40

39

38

37

41

40

39

38

37

e

12005

2006

FRA-SA2023-SC05-01

x0 O 20 O 40 O 60 F&B/km?

00

. dep{h 150 250 350 450 550 750
Ax % x % xOQOX X % X %
BxxxxOxxOxxxx
CxOx xOxOx x x x x

Dxx 000D * x x x
EQPD0x xxxx
FAQBD000 x x x xx

GxADO00 xOx x x

@.

' depth 150 250 350 450 550 750 ' depfh 150 250 350 450 550 750
AxxOx0Q0x % x x x Ax 200000 x x % x x
BOxxx0000x x x x B*O=aQD0Dx * x x

--000---" C-OO-OGO-"
-(D:o---u Dx @---.
Ex00aQDDx * x x x ExQOD~
FQRD000x x x x x F QA0 x x x x
G;@);oo.x.. -:(@:::-x

. deplh 150 250 350 450 550 750
AxOx0000x x x x x
B000e({ P x x
Cxx0xoo(f Pxxx

Dxx QDD x xx x
£ D~ -
FACED00x = x x x
Gx xQaJ000 * x x x
Hx % x 00000 * x x x

- dep{h 150 250 350 450 550 750
Ax % x x000 % x X x x
Brxxxxxxxxxxx
Cxx x xx000 % X x x
Dx0x00000 x x x x
Ex00aQD0x xxxx
Fxx 00000 x x x x
Gx 00000 x x x x
Hn.o..nu

depfh 150 250 350 450 550 750
Axxxx000% x X x
BrxxxxxxQO0x x % x
Cxxoxx{{Ppxxx

..... 0Ox xxxx
Exxx o Pxxxxx
FrxxxeODOXxxx
Grxx0000 )k x x
Hxxxooxexxxxx

’ deplh 150 250 350 450 550 750 ' depfh 150 250 350 450 550 750
Axxxx0xxxxx%x Axxxx000 % x x x x
Bxxxx00000xxx B x xx0x00x x x x
c-....@..u Cxxxxox{ pxxx
D x xO0OOX x x x x Dxx QOp 00 x % x x
Ex000000x x x x x Ex=QQDPOx xxxx

xx Q000 xx x x x Fxxo(Q000xxxxx

xx (00000 x x x Grxx000D0 * x x x x
Hu-o@---nnn Huu‘@mun-
dspm 150 250 350 450 550 750 [ ’ depth 150 250 350 450 550 750
Axxxx00%x % xx x XX KKK KKK KX KX
Bxxx x 0000 x x x B x x x0000 x x x x
---xu-@--: C-::a@w-
DxxxoxuOxxx xxoxQDxxxx0
--o@:-x: n‘o@IOIII
Frxxxodpxxxxx Fxxe0000x x x x x
Gxxxo000(xxxx Gxxex0000xxxx
o x x 00 % % % % x ex x xQQOX % X % X

R 4-7.  2004~2007 4EIZ 3BT B it T8 2 Hi AR D 5y 46 55 BE

-56-

. deplh 150 250 350 450 550 750
Axxxx xO% x X X% x
Bxxxx00000 x x x
Cxxx x x0G(Dx x x
Dxx xOxQ00 * x x
Ex x000000x x x x
Fxx00000x x x x x
G x00Q0000x x x
H.,...@...

dsplh 150 250 350 450 550 750
Brxxxxx0oxxxx
Cxxxxx0000x x x

x %% X 000X X X X X
Exx000000x x x x
Frxx {OpO0 x xx x
G*x00000x0x xx

RAAK

R



|

2009

2010

FRA-SA2023-SC05-01

x0 O 20 O 40 O 60 F&B/km?

2011

. dep{h 150 250 350 450 550 750
41 A-"O@)----
BxxxxxQQDxxx x

40
Cxx xx0000x x x x
39 DoY) *xxx
38 FxaQDROO0 xx xx
37 Gx *Q00000 x x x x
e@oo--..

) depth 150 250 350 450 550 750 ' depfh 150 250 350 450 550 750
x %O x Ouu Ax xOx000 x x x x
BxOx0oQPx xx x x x x 00D * x x
c.o-.ouc[)... Cxx0000f ) xx =
Dxx §3000x x x x x Dx m)-u-.
ExQDP000 % » = x x Ex00q3D0x x x x x
FxQ0OD000 x x x x x FraQI 300 x xx x x
GrqIBDDOx x xx x G QDo xxxx
.@-...- H‘O@)‘""

. deplh 150 250 350 450 550 750
Brxxx0x00xxxx
C-o--;o@.
Exox D~
Fll@uluxk
Gi@mﬂu:x

© X depth 15025 350 450550 750

41 KXkxRx KA KA
Bxxxx0000xxxx

&0 Cx % x x x0000x x x

% 39 DxxxOx00x xxx x
L Exx0000000xx
38 Fx{3D0006 xx x x

37 *000000xx xx

o x x x %000 % % %

. depth 15250 350 45550 750

41 XXX KKK XXX KX
Bxxxx0000xxxx

40 Crxxxx00qpoxx
39 5 e ——
Exxx00000xxxx

38 Fxx000000xxxx
37 x x x 00000 X x x
0 x o0 X x x

R 4-8.

) deplh 150 250 350 450 550 750 ' depfh 150 250 350 450 550 750

XXXKARAXH AR XXX KKK

B xx x 0000 x x x B x x x00Q0x x x x

.....o@.u Cx x0x00000 x x x

x x xOaJ0x x x x x DxxCpQ0* xxxx

x 0 x O PO x x x Ex 0000 x xxxx

Fxx00000x x x x x Fxx00000xxxxx

Gxx00000 x x x x x GrxoqqDxxxxxx

% 40O % X ¢ ...(0.‘...

depm 150 250 350 450 550 750 [ ’ depth 150 250 350 450 550 750
Bxx%000000x x x Brxxxx00Q)k x x

c...u.@... Cxxxxx00xOxxx

Dxxx0xOxxxxxx Dxx x0000x x x x x

ExxxxQ0® % x x x x Exx0xQ00x xxxx

Fxxx0Q0000 x x x x FrxxdQ0xxxxx

x x 0 xOQ0 * x % x xxoxQ pxxxxx

@. Hxxxoxo0xxxxx

2008~2011 42 331) 5 MED 2 2 51 D 43 4 56 BE

-57 -

. deplh 150 250 350 450 550 750
XXXXHKAKKHAR
Bxxxx0e(JDx x x
Cx % x x x 0000 x x
D*0x000%0 x x x x
Exxex000xxxxx
Fxx00000% x x x x
G xO0Q00 x x x x x
% x xQQIDOX * % x
dsplh 150 250 350 450 550 750
Bxxx xx o Pxxx
C----oxouOu
Dxxx0xx00xxxx
Exxxoxx@xxxxx
Fxxxx000xxxxx
GrxoxeQDxxxxx
Hxxx x00Q0x xx x

RAAK

R



41

40

39

38

37

41

40

39

38

37

41

40

39

38

37

FRA-SA2023-SC05-01

x 0 O 20 O 40 O 60 FR/km?

2012

2013

2014

2015

depth 150250 350 450 550 750

Axxxx xOx x x x % x

Bxxxxx000xxxx
c...-oo.@

x0 O *0x x x

Ex x0x000x xxx x

Frxx0xQ0x xxxx

Gx xOx00x x x x x x

k% x %000 © % % x %

depth 150 250 350 450 550 750

BxxQ0x x000x x x
Cxx0x00xQ )k xx

G QD000 x x x x x
HA QD000 % x x x x

' . dep{h 150 250 350 450 550 750
AxOx xxx %% xxx %
BxOx x x 000 x
Cx x x x xOOQ3Dx

noQb--.
E-Of Qoo xxx
FAOPOa0 x % x x
qu..

. deplh 150 250 350 450 550 750
B*Ox x x xO00x x x
C--a-@@"

DxxaQOeQDDx x x x
Ex0xQD00x x x x x
FrO0x 000 x x x x
Gxx0xQ0DeOx x

,...@D..x

- dep{h 150 250 350 450 550 750
XX KK XK KX KX XX
Bxxx0x000 x xx
Cxxx%xxx000xx x
Dxxx0x00xxxxx
Exxe0Q000 x x x x
FroxxxoQ0x xxxx

G xOx00000 x x

Hx % x % xQ0 % X0 x X

) deprh 150 250 350 450 550 750
AxxxxxOx X x % xx

Bxx x x 0000 x x x
CxxxxOx0xxxxx
Dxxxx@xxxxxxx
Exxxx000xxxxx
Frxxx000xxxxx
GIIOIKOOOOIII

FHx x %% % k% xO% X

- deplh 150 250 350 450 550 750
XXXKARAXH AR

B xxxx xQOx x x x
Cxxxxx0x0xxxx
Dxxxx0000x x x x
FExxx0Ox00xx xx x
Frxx0ox00®xxxx
Gxx0x00000x x x
Hxwmx e x@x %% xxx
depth 150 250 350 450 550 750
x3x % xOOO X % %
Cxx0xx00x0xxx
Dxxxxx OxOxxxx
FxxexxQ0xxxxx
Frxxx000xxxxx
Gxx0x00000x x x
Hxxxxx00xxxxx

' depfh 150 250 350 450 550 750
XX KXKKXKKAKK
Brxxxxx 000 xxx
CxxxxxOxxOxxx
DxxxxxxxOxxxx
Exx00x000 x x x x
Frxxx0x00xxxxx
Gx*0%000xxxxx
FHxoxxox % x 00% % % x

i depth 150 250 350 450 550 750
B x x x x 0000 x x
Cxxxx000x00xx

Dxxxxxxx oxxxx
Exoxox000xxxx
FrxxxxOx0Oxxxxx
GrxxxxoOrxxxxn
Hrxxxxxxoxxxnx

R 4-9. 2012~2015 EIZ 33T B it T8 2 Hi AR D 45 4h 55 BE

-58-

. deplh 150 250 350 450 550 750
XXKXHKEK K KKK
Bxxxxx0000% x x
Cxxxxxx0x00x x
DrxxxxxxOxxxx
E:-oo@-.
FrxoxodDxxxxx
G*xx0x00000x x x
SRTTE § TT T
dsplh 150 250 350 450 550 750
Brxxxxxoxxxxx
Cxxxxx0000xxx
FrxxxxolBxxxx
Grxxxxx00xxxx
Hxxxxx00xxxxx

RAE

ERLE
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FRA-SA2023-SC05-01

X0 O 20 O 40 Q 60 FRB/km2

2016

2017

2018

2019

k_/ e depth 150256 350 450 550 750

AxOxOx x x x x % x x
Brxxxxx00xxxx
Cx x x % x xO00% x x
D x x xOO00x x x x
E-OOoo-:ou
Frxxxx00xxxxx
Gx xOx000x x x x %

i x x x OO X X X

._/' ~ depth 150 250 350 450 550 750
AxxxOxxxxxxxx

o x % xOO0 x % x
Cxxx x x0{JDx x x

xx % 0D x % x
Ex=aQD00x x x x x
Fxxxx00xxxxxx
Grx%xx00xxxxxx
Hxxn ke x Q% %% X% &

JE
-
)

depth 150 250 350 450 550 750

Ax x xOxOxOx x x x
Brxxxxx0xxxxx
CxOx x x xOO0x x x
DxO*0Q00x xxx
Ex x xQ0000 % x x
Fxx0x000x xxxx

X KX X KKK KKK

FHxox x x OO % % % %

._/' ~ depth 150 250 350 450 550 750
Ax000Q ) xx x x x

xx % x x QOO * x x x
Cx xOx x xO0m x x x
Dx*xCQ3DDo * x x x
Ex0QQI D = x x x

FxxOx0x0xxxxx
GxxxxQDOx x X x x

Hx % x x x OO0 x % x

Lf, ~ depth 159250 350 450 550 750

AXXXXOX X XXX XX
Bxxxxx00000x x
Cx % x % x xOxOx x x
DxxxxxxxOxxxx
Exxx0xQOx0xxx
FroexoeDxxxxx
GrxOxxQ0O* 0 x x x
Hxx x x x000 X x x x

J x depth 159250 350 450 550 750

Bx x x x x x0000 x x
Cxxxxx0x00x0x
Dxxxxxxx0xxxx
ExxxofPproxx
FrxxxodOxxxxx

Gxx0xxx000x x x

Hrexxxxooxxxxx

XXXKARAXH AR
Bxxxxxx000% x x
Cxxxxx0x00xx x
Dxoxoxoxx x xQx x x x
Exxx0000x0xxx
Fxxxx000xxxxx
Grxxx%xQ00% x X x
X% x x00 % % % %

J. ~ depm 150 250 350 450 550 750

Bxxxxxox0exx
Cxxxxxxxx00%x % x

----@n--x
Frxxxof(Qprxxxx

Grxxxx000x%xxxx

Hxxxxxxxoxxxx

— P
.,/r depth 150 250 350 450 550 750

!

T
!
!

depth 150250 350 450 550 750

XX KKK KK KK KK
Brxxxxx000xxxx
Cxxxxx00x0x x x
Dxxxxoxx0xxxx
Exxxx00000xxx
Fxxxx0000x x x x
CrxxxxOxxxxxx
Hxxxxmxoxxxnx

depth 150250 350 450 550 750

BxxxxxoxoxQOx
Crxxxxx0xxxxx
. Exxxxe0QOxxxx
FrxxxxoQDxxxx
Grxxxx00xxxxx

R 4-10.  2016~2019 4E 2331 2 i oD 32 i s 31 0D 4 A %6 FEE

-59 -

J. ~ depth 150250 350 450 550 750
XXKXHKEK K KKK
Bxwox o xxox x0x %

Cxx % x x xO00 x x x
DxoxxxOx0x xxx
Exxx00000 x x x x
Fxxxx000xxxxx
GrxxxxOxxxxxx

Hx %% %% x00 % x % %

J. ~ depth 150250 350 450 550 750

B""'°°°G'
Cxxxxx0x0xxxx
Dxxx0xxx0xxxx
ExxoxxxxOxxxxx
Frxxxx@xxxxxx

RAE

ERLE
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FRA-SA2023-SC05-01

x0 O 20 O 40 O 60 F B/km?

depth 152250 250 450 550 750
AxxxOx x % x xx %%
B0 x x x xOx xOx
Crxxx00xq )xx
Dxxx0xx QO xxx
ExeQ00000 x x x x
FxeQ0O00x x x xx

Gx*x %0000 x x x x X

% % % X QOO0 X X X X

depth 130 250 350 450 550 750
AxOxOx xxxxxxx
B w3 O x x %
C-""'(ID'--
D--o-ox)--u.
Ex00 x 000 x x x x
Foxxx000xxx x x
Grxxxx00x0x x x
Hx % xx000x% X x x x

L/ ’ depth 150 250 350 450 550 750
AOx O x x x x x x
BxxxxxQQDroxxx
CxOx x0000 x x x x

x x x DO x x x x
Ex 00000k x * x x
Fxx00000xxxxx

x x x 000000 x x x

Hxxxx000% x x x x

depth 159250 250 450 550 750

BrxxxxxxQOxxx

xxxxx KK O XX X
Dxxxxx000x x x x
FExx00000000xx
Fxxx0x00xxxxx
Grxxxx00x xxx %

Hrxxxxx00xxxx

depth 150 250 350 450 550 750

Brxxxxxxxoxxxx
C-----@o-"
D.u.....o...n
Exxoxe000xxxx
Frxxxxo00xxxxx
Grxxxx00xxxxx

HxxxxxxQoOxxxx

) depth 150 250 350 450 550 750
AX0xx %% % x XX X
--u@u-
Dxxxx 000 x x x x
Exxxxoepxxxx
Frxxxo00xxxxx
Grxxxxx0xxxxx
Hxxxxxxox xxxx

depth 15025 250 450 550 760
KX XX KKK KX X
Bxxxxx0xxxQxx
Crxxxx0Qxxxxx
Dxxxxxx0xxxxx
Exxxxx00xxxxx
Frxxxx00xxxxx
XK XXX KK N KX
XXX X @ XXX X

depth 150 250 350 450 550 750
XX KKK XN K KX K
Bxxxxxx x@xOx x
Cxxxxxxxx0xxx
XXX XXX X X
ExxxxeexOxxxx
FxxxxxO0xxxxx
Grxxxxoexoxxx
Hxxxxxx00xxxx

) depth 150 250 350 450 550 750
XXKXAAX XXX XX

B x % x xO00 x % x x
Crxxxx0x00xxxx
Dxxxxxx0x xxxx
Exxxxex00x0xx

Fxx x x xOOO0 x x x
Grxxxxx@xxxxx
Hxxxxxxoxxxxx

4-11.

-60 -
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FRA-SA2023-SC05-01

HEEHS BEMO—IILABETHEON-FIREERKDHETS

B b o — /LA TR b IR OHER 2 /2 X 5-1 B L ORI 5-2 1ITR LTz,
HED g I3 10~140 mm OHIPHICH U | AEVEER I FIE 60 mm AiZ N OB L7,
& 80 mm LA D & IR TlEEEun < NEEMEARTH U . HilE 100 mm LA E T 8 #|
PLEDOERD R L TN e, 1998 411 8 MRS HE 23 2 HlE 30 mm &R OER % < £
HEEN, ESSEFEA~OMADNIE SN2, T O%OBER ClIif#EdR s b L)
PRMER DOBIINEFRD B DN o T2, 50 T 2005 4R12 8 HindiFE Y DOEIKR N % < BRE S,
ZAH DR L2 2 & T 2007~2008 (2 HiE 80 mm DL E DM SR LTz, &
SELABE Tl 2014 4212 8~9 WA Y 3~ 2 IR A 2 < B4R 41, 2015~2016 LT T THk
BEARRCLCE M L2 DD, 2005 0 K5 R RERMANITITEN S o7, 2017 4
PABEIX B IR YA XK & T RSB RV 72 < 72 1 | 2020~2021 FETH T TIELACER
TEENRE L Dleinodz, 2022 FFITRT2ELHERD EHML-bOD, KIKE L THFR
Bidzdia . BHBOMANIORND LD RERS HBLL TH72RW,

HED FIEIX 10~90 mm OFIPHCTH Y . BAEARIZHIE 56 mm At 6 HEL L7z, HEL
[FREIZ, 2005~2006 42X FHE 60 mm LU T OREX R OBIFRENZ . 2D DK
F L2 & T, 2007 FFOWMER GBI L=, 2008 4D ifaflE x4 & i o Bifr R
2007 4E DN FREE I £ TR L7223, %2009 4F O R IE A 2002~2007 4E 2TV Ml
IZEHE L7 2 & 0B, 2008 4F DI G IR O/ 13/ IMIEE TH - 7= alREMEA =, I
ERTSLE IR D AT 2011 2000 L, 2012~2013 FFI2IT & 5127 2o 7=, 2014
FEITIE ] &t X IR GEE IR D 2 0 o T2 03 | [ & [RIER I BIE 50 mm BAF o /N (43 18
MUTz, Z Dtk 2015 F\IEXF GEE PRI L7= 23, 2016, 2017 41 2011 4F DO KHEE T
B Uiz, 2019 I3 IASEXT SEE TR BE 2 2 0 > 7243, 2020, 2021 4RI 130K L 7=, 2022
FIEORMEE L2 b 0D, BIROE o TR & kT 2 SR E L Th 720 RIcdH v |
I & RIBRIC, B HBOIMANT D285 L9 RERS HBL L T2,

-61 -



FRA-SA2023-SC05-01

1997 2006 2015
3,000
2,000
0 anlohinfos. —coornifide,
1998 2007 2016
3,000
2,000
1,000 |I ﬂ n u“
0 [ — ool DR
1999 2008 2017
3,000
2,000
o il
0 0 senllmidcbee ol M ——
2000 2009 2018
3,000
2,000
1,000 ﬂ
- 0 e Vo dh.AL,
9 2001 2010 2019
% 3,000
& 2,000
M 1,000 m] ||m]
5 0 N ontosie o asata
) 2002 2011 2020
3,000
2,000
1o ADMMII]}M |
0 _MLJLuﬂﬂIﬂhhﬂm—..__ ’
2003 2012 2021
3,000
2,000
1,000
PP 17117 Y | [P 90 0 R ) .
2004 2013 2022
3,000
2,000
1,000
0 ] Jh" [ 11— [ﬂﬂ[ﬂdjhm .
2005 ‘ 2014 0 50 100
3,000
2,000
1,000
0
0 50 100 0 50 100
R 5-1. HEO RIERIBF R

BRI HIE (mm), REAEEZA, KREGEZR TR, 2B, I 2 TREEBR
B OF TR, B E X5 LT,
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3,000
2,000
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3,000
2,000
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3,000
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ARRE#H (TR

3,000
2,000
1,000

3,000
2,000
1,000

3,000
2,000
1,000

3,000
2,000
1,000

fRR 5-2. D FERIBRFREK

FRA-SA2023-SC05-01

1997 2006 2015
1998 2007 2016
Hn n JﬂL__-‘_ w, Lo
1999 2008 2017
__”____ﬂﬂﬂhﬂhnﬂdmi'.-______ ____Sh.uﬁﬂﬂﬂﬂhﬂﬂhh-________ e dbenMocl
2000 2009 2018
N TPy, N _JM PO 1o} coulin,
2001 2010 2019
2002 2011 2020
2003 2012 2021
el P | || R |
2004 2013 2022

2014

0 30 60 90

30 60 90

0 30 60 90

BRI HIE (mm), REAEEZA, KREGEZR TR, 2B, I 2 TREEBR

B OF TR, B E X5 LT,
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HEREH6
1997 FEIRHILLRE O BRI R T — & & @ 5 IRDY 1999 FLAREFEHE L TV 5 iR ic
Ko TH LN IEY O TR Z FV T, BEORBIpfgEELZHE L (flid* 6-
Do, 2B, T—FORWVEIZOWTILHEDOT — & 2 AW THIZE Lz (1997~1998 4-jfd
HIE 1999 4R, 2002 iM% 2003 AT, 2008~2010 i3 2007 A1) . 2011
TIALIRE 1T, 2018 A Z PRV CTHIBHIE N FEHE STV e, FE b —/LFi#
THRLNT SR EZ R L, mEBaERRZHEE Lz, 72k, 2018 FjaHIc>
WTCIEAR B ORI ES ~ORELRFEIZ L - TH DL FiE R 2 FVv i,

BEY Ot R R

FRA-SA2023-SC05-01

i 6-1. HEOEHIREER (FY)
1 12 13 14 -
80 mmAYi; 80 mmPL E Al
) A S 2 B ) B S
1997] 11.9 7.1 13.5 129 10.5 17.4| 9.7 27.2| 37.4| 147.6
1998 6.1 3.7 7.0 6.7 54 9.0 50 14.1| 19.4 76.4
19991 4.3 26 49 47 3.8 6.4 3.5 9.9] 13.7 53.9
2000 0.6 0.5 3.0 6.5 1.9 17.1 0.3 12.8 0.9 43.6
2001 00 00 22 104 5.1 17.8 1.0 20.5| 4.4 61.4
2002 1.0 06 50 99| 11.6 214 1.7 22.2] 6.8 80.2
2003 2.8 1.7 10.6 93| 245 289 29 26.1] 11.4] 1184
2004 0.0 0.0 1.5 9.1 1.7 15.1 04 8.8 7.2 43.7
2005 0.0 00 57 11.2 9.8 10.3 1.7 6.0 8.6 53.4
2006 0.8 09 7.7 10.5| 9.0 204 46 174 6.2 77.6
2007( 0.9 0.3 3.2 6.4 6.7 27.0 2.0 205 8.8 75.6
2008 1.6 0.5 56 11.2] 11.9 47.7 3.5 36.1| 15.5 133.5
2009 1.7 0.5 6.0 12.01 12.6 50.8 3.7 385 16.5| 142.4
2010 1.1 0.3 3.8 7.7 8.1 325 2.4 24.6( 10.6 91.0
2011 0.0 00 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.3
2012 0.0 0.0 0.1 0.1 0.1 0.2] 0.1 0.2 04 1.3
2013 0.0 0.0 0.1 0.3 0.1 0.3 0.1 0.2] 0.0 1.1
20141 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.3
2015 0.0 00 0.8 1.2 0.2 1.5 0.0 0.5 0.2 4.5
2016 0.0 00 22 2.8 1.2 2.8 0.0 0.7 0.1 9.7
2017 00 00 07 25 0.3 3.2 0.0 1.7 0.2 8.6
2018 0.0 0.1 0.0 02| 00 04 0.0 04| 0.1 1.2
20191 0.0 0.0 0.0 04| 0.2 1.7 0.1 1.3 0.4 4.2
20201 0.0 0.0 09 09| 03 1.2 0.6 0.5 0.1 4.5
2021 0.0 0.0 0.6 1.2 0.2 1.8 0.3 2.1 1.2 7.3
2022 0.0 0.0 1.3 1.0 1.0 1.4 0.0 0.5 0.6 5.8

- 64 -



FRA-SA2023-SC05-01

HREHRT7 ARBOERBLVORRICEAT 55

KRBEOGIHEIL, BRUBEORWIEEEIC S 00 b PRAEICH 5, F DR &
LT, JEARICRFEEND L) RAERICK T 2 4EBREDOE., KEBEERD EH, 4
RERDNT V ADEENET ENTE N, BREE TIEZORKNEZRHFET HICE > T
R, ARETE, KAEROBAICEEN S D B 2 LD EKIBOERICONTERS,
JEACGRIZE SR, fB IR, KR O KPERBRATERERE . 36 K OUKENIZE - ZUBE RN 5
e U 7= L 7 — & 2 T, Kakehietal. (2021) (Z7€E> TH BRI, AKEFBNCEEE L7,
AETIZZDH B, K% 300~400m 5 & K% 400~500 m H OEENZ DWW TS, RiHE
IS NRMER DS, BFIIRAUER DN AER T 2 KIER Th D, WKEFIZOWTHER & &
AIEH (11~12 A) OFEKIRZFH Uiz, JEAKIROF M X 2004 225 2016 4120
T ESMEAZ R L TEY . & BIEKIEDOE - 72 K IR Tl 2016 4E 12K 300~400
m # T 82°C, /K% 400~500 m #f T S8CIZEL T\ (Wi 7-1), T, BiREE
FOESREM T TRER AR SND OO, REEHTIIEAR L L TEHWETHRS LT
W5, EAKEE M OBEIMIZERICIE—HLAENL 00, BRUAIND EREmEZRL, 2
$56 AR i  MIE CHERS L 72 538 L T D, Foyleetal. (1989) (2L 5 &, 7°CLL LD /KIRE
TlE, AVA =P THEET DRV =PI ORINT 5= vFX—% B[RS,
IO, FAKEHO XD EWKIER TEET L Z LT, AUAT=ICE > T LW
BThHrEEZLN, EKED EHNR M O FHO—KTHLAHEENEHENAL TS
(Shibata etal. 2021), Z DOFEDEURICHOWTIL, 5B ERLIMENLEEN S,

5| A mK

Foyle T. P., O’Dor R. K. and Elner R. W. (1989) Energetically defining the thermal limits of the
snow crab. J. Exp. Biol., 145, 371-393.

Kakehi, S., Y. Narimatsu, Y. Okamura, A. Yagura, S. Ito (2021). Bottom temperature warming and
its impact on demersal fish off the Pacific coast of northeastern Japan. Mar. Ecol. Prog. Ser.,
677, 177-196.

Shibata, Y., J. Nagao, Y. Narimatsu, E. Morikawa, Y. Suzuki, S. Tokioka, M. Yamada, S. Kakehi, H.
Okamura (2021). Estimating maximum sustainable yield of snow crab (Chionoecetes opilio)
off Tohoku Japan via a state-space assessment model with time-varying natural mortality. Popul.
Ecol., 63, 41-60.
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HERER S BEMO—IILABEDHKRICHT HREN

(1) FEOBAFREU KT 2 0T

ABREDOEIFEFEAN TiX, JASAM (Shibataetal. 2021, i/E&H 2) (ICL > TEFEERL LW
EIRHEEICRT 28T A —F DHEEEIT> T D, EE b — Ll TEONBEREK
I JASAM IZ X 2 EREHEICBWTRAIRRET —FDOOESTHY, BFEOT—HFHE
L > THEHITFEZFOICHRECHRE M 21300 L7557 A —2 O8N 2L+
%o AEEOEFFHETIX, 2022 FOT—FBMENT-Z LIk, M oEhfnKE <
Ll (REE 2, ik 2-6), 207, BUFREOMENEIRFMICE 2 5w 8%
ﬁﬁ?ét@\ﬁﬁ@ﬁf%@’ﬂﬁémﬁ\ﬁ%ﬁotomn%@ﬁﬁ%ﬁwﬁéos
%, 0.9 512 L CTEFRER L UM OFRE 21T\ AR4EEE OB IR & el Uiz, 7235,
ﬁ%%%ﬁUbtfé%@@®?~&ﬁ$$£®§%ﬂﬁkﬂ*kLto

BIREOE AT, 2022 FOHAFREE 0.5 %5, 0.9 {52 L72HE ., 2021 405 2022 4R
DT TOMOEESWRNE LT DD, 2020 FELIRTE G Te 4 %®%ﬁik%<ﬁmbﬁ
hote (R 8-1), —77, M®@ﬁimm$uw%abfk%<ﬁkb\mn%mﬁ
R 0.9 (FLAF TH o 1256 AFE OGRS I A a7 2012~2018 0 M
OHEPRIE < itamoiuh@h«DFM#%&%ﬁ%#’&ofwt(ﬁﬁﬂ8ﬁ
F7o. 2022 FEOBAFREN 05 5 TH - -HEITIE, MIiEHfn4 (2022) 4E £ TOFHE
kﬁﬁuﬁti@Lrw%wpﬁsE%@Mﬂﬂﬁﬁﬁiﬁifmgﬁﬁﬁﬁﬁfi0w9
Thol=2, BFEREE 0.5 I LI2HA Tl 0.641, 0.9 f5IC L723HATIiL 0469 L 72 »
Tz,

(2) FHAED CV T3t DI HT

KBFEOBEWAMIC BN TIL, BIREHEICRB T D RHEEENBDOHEE L 250K 9,
%E%m~w%ﬁf%%ht%%%@cv(ﬁﬁ%za\ﬁiﬁz4>%%ﬁ@ﬁ&bf@
Z T\ %, Shibata et al. (2021) IX, CV % 1.5 FIZ L7235 A DREESHT 21T > T2 kE R,
ﬁiﬁi@ﬁ%%t%@MK@ié%@imé«cw_ﬁbf%rw@%mﬁi@@f
HLHEHREL TS, LnL, KREEOEFRFHIIZIB W THEE S vic M oBaix, 504
(2022) FRELLATOEIRAAM & it L TRE S B L TW e Z Lnn | SR OBIHIER AN
BRI 5 % 5 B A AT 5720, CV ST DEESHT 21T o7, M LT —
ZIL 1997~2022 FETH Y, CV 2T X TOHFET 1.5 /%5, 20FIC L THERBEEBLOM 0K
FEATo T, D=0, 54 (2022) FEOEFFHN (1997~2021 DT — X %
AW 5GE) 12220V TCHREBRO ST 21T - 72,

AAEE OGWEHIASE FIZ oW TR, BIFEREOFHAILCV & 1.5, 20FICL7ZHBATH
Z< OFETHEOB M Z 7R L (iR 8-1), —FH, MoBEaidkE<Z{kL, CV % 1.5
%uimﬁ5k$$§®§%ﬂﬁﬁﬁ’%%ﬂtzm%amwﬁDMmﬁﬁi&< 3
2020 FELUED M D TR ELERIOREC DN 72 » TN 2, BT 3 4R D M OSEE L, A4E
JE DG IFRHMAE F Tl 0309 TH 7228, CV & 1.5 512 L7284 Tl 0455, CV % 2.0 1%
WZL7EGATIL 0413 L 7o TWnie, 28, 14 (2022) R OB PRFEAMmAL FIZ D>V Tix
CVZEI1S5F20BICLEHATHLEREMOLEL L L REREITH LN -T2 (il
2 8-3, Ml 8-4),
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—o— Abun22x1.00 —e—Abun22x0.90 o—Abun22x0.50

1500

T N

Co-e8

1997 2000 2003 2006 2009 2012 2015 2018 2021

RN 8-1. 2022 EDOBEFER¥EZ (LS VT-HBA D JASAM |2 X 5 FIF EHEEE
e EIRE (hy), SR EIETH S,

0

—o—Abun22x1.00 —e—Abun22x0.90 o Abun22x0.50
1

0.8
> M
0.2

0

1997 2000 2003 2006 2009 2012 2015 2018 2021

HEX 8-2. 202 FOBREREZ LI BI-HED JASAM IZX 5 M OHEEE
eI M OHEEME, BEIETH D,

—e—CVall x1.00 —e—CVall x1.50 o—CVall x2.00

1500

500

0

1997 2000 2003 2006 2009 2012 2015 2018 2021

RN 8-3. CV 2L BT-HBAD JASAM |2 L AR R EHEEE (A4E B 374)
feE T EIRE (b)), Bl YETH S,
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—o—CVall x1.00 —e—CVall x1.50 o—CVall x2.00
1

0.8
0.6
0.4

0.2

0

1997 2000 2003 2006 2009 2012 2015 2018 2021

fEX 8-4. CVAZLTLEBI-HBED JASAM IZ X A M OHEFEM (A4 BE3T4)
eI M OHEEE, BREHIXETH B,

—0—CVall x1.00 —e—CVallx1.50 o CVall x2.00

1500
1000

500 o. 0\0\%
1997 2000 2003 2006 2009 2012 2015 2018 2021

MEK 8-5. CV A LT(LEB1-HE D JASAM I X A @R EHEEM (£ 4 4B
T EIRE (b)), BlmiXREIETH S,

0

—o—CVall x1.00 -—e—CVallx1.50 o CVallx2.00
1

0.8

o W
0.4 o0

02 |o-00©0° ad

0

1997 2000 2003 2006 2009 2012 2015 2018 2021

fEX 8-6. CVALTLEB-HBED JASAM IZX B M OHEEM (£ 4 FEERIRL)
eI M OHEEME, BREIXETH B,
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HEEHMI 2023 FOHRFEICHREEEZESAT-HAE

AT A H = KPP R BEO BRI ClE, T — X OFEFICL > THRECHRE M &
ZLHETDHENT A= PHHE S, BIREOBENEHT SN D, AHTIE, 2023 4
DIEIAREE % 5 2, 2023 FEOFREIZ L 2 BFRBOMEZ 2L ST G6 0&RER LW
M OBV ARE L7, 2 2 TiE, 2023 FFOEBFRENT 2022 FOBAFRED 0.5 %, 1.0 /%
D% G2 1256 %7 T, b, BUFREUSNOT —4% (W RS, REE, Y
FE 72 &) 132022 4F & [l — & {RE LT,

AREORER, 2023 FEOBUFREN 2022 F£D 1.0 {5 & LIZHA. EIREOB) A IAERE
FEAMRSE S A ke U, BRI CHEIME M 2R L7z (2K 9-1) . F 72 M I 2020 4R LI OfE A
R L HEE SNz OO AR TNRE R OB 6 2 MERF L BT 3 4E/ (2021~2023 4F)
DFEIEIL 0.356 Th-o7 (MR 9-2), —T7. 2023 FEOBUFREA 2022 FFD 055 & L
A, BIREITHIMERIIRTHOD, ZTOEEWITESHE o2 (X 9-3), %
e M OEY IR E < E(b L, ARFEEOGPHRHnFE R IZ R Hi7z 2012~2018 40D M O
1372 <, 2020 FELIBED M O FREDEAWBESCMIT/R > Tne (iR 9-4), T DA
BT HEE 3 M (2021~2023 4F) OFEHEIT 0.566 Th o7, £7z, ZOREITEW
THED CV OfEE 1.0 5, 1.5, 2.0 5 L THEZITo 7248, CV OfEIC X 5 E i/
<, HEEMITEETH D Z LR ENT,

20000 019
2020
s
4 -
00T S50%3
2 /
1000 o= '
i N4 \,
i ~ar 1
@ R\NP~x
5001 “\
\\1’/
O,
2000 2005 2010 2015 2020
FHAEE

MR 9-1. 2023 FF1Z 2022 0D 1.0 5D BFRE A ARE L7256 D JASAM IZ L 2 & &
HeE Ml (FRAR)
K DOIK~FRRIE, TNENNBIDNRTEETOT —F 2 HWTHEE SN2 ERED
HBThH D,
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-
o
S

2019
2020
< 5050
— 7 J L ]
EO > e2023
£
B 0.501
=
&0.25 f=$3ijpg?
w® ==
0.001
2000 2005 22;0 2015 2020

fiEX 9-2. 2023 T 2022 FFD 1.0 (FOBAFREEE LT2HE D JASAM IZX D M O
HeEm (B
P OIK~aREIEL, ENENNBIDNTRTEETOT—Z 2 HOTHEE SN M OHE
BTHDH,

2000- 2019
2020
s
1 J L
— 500 -+ 2023
z FN
1000/ S / \
1 P f
KK 7
. -Gaq\‘**th|42—-
O_
2000 2005 2010 2015 2020

RS

MR 9-3. 2023 212 2022 D 0.5 5 DBUF R A RE L7256 D JASAM I K 5 &5 &
HeEfE (FRAR)
DR ~FRIE, ZRZRABIBFTELETOT —4 2 A0 THEE S - GO
WHTH D,

-71 -



FRA-SA2023-SC05-01

2020
<5052
— 7 J L
= 0-757 4 %023
8= (.50 "
?é ~
0.001

2000 2005 22; 0 2015 2020

MR 9-4. 2023 4F1T 2022 4D 0.5 (5 DOBFEREZAE L7255 D JASAM IZ L D5 M D
HeEE (RAR)
B DR~HRRE, ZNENBIDRTHEETOT—F EHOTHEE SN ERED
HBTHD,
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HEEH 10 £5 (2023) EFEOERFMTHESN-BARAETERE M 2RSS
DEBREEBORE. )XY O

ASREETIEAN 2 4 4 AICBIfE S - HE PRI EME A5 (2 B3 2 A Zea BA ik Ic BV ¢
FERAIC BB TR M MR T LGS B EEEE 2R ET HKETH D EFHE
WEEREKMER ] RENTWD (FBR)INZH 2020), = ORUET TEIT 3FEMO M O
B2 0432 LLFIZ72 5 2 &) & i, RFEEOEPHFHMICI T 2 M QRT3 4 (2020~
2022 4F) DOFEIEIZ 0309 TH Y, ZOEMEEL TE->TWDH, ARETIX, KREEDOEHF
fili CHEE S 7o ET 3 4R (2020~2022 ) OFHIE (M=0.309) ZREL, Ay r— -
AT 4y M (/b iE, MAICBCHBEEZBE LT V) OFAERGRE BN TE
HILEMORE 2T 72, ek, AREIC X 28 HILHMS T [RAVEHILERRM) &
EHRFRLL, FEIHKE ) ko TARKRDEFILHEMS & X3 LT,

BB OB, 3 L O TR, T 50 5 (2023) 4B & B S OV ABC
BED = DHEAIES (FRA-SA2023-ABCWG02-01) | @ 1 ZEIRDOXUTHEN, AR » r— -
2T 4 v 7 BIAFERIR (WG 3) & AFEOEIFMICI T o/ P RIFEHFEIZH
WS EAHEH L, 22Tl BIEE PR MER R A SBtarget’ 2 MSY sl & FB1
T HHME (SBmsy’), [RAVEHILHEREMH SBlimit’ 2 MSY A ED 60%DiaEN S L
%R (SB0.6msy’) . ZEif/k #EE R SBban’ & MSY RELAE D 10%DIfENS H 5 B
faiE (SBO.Imsy’) & L7z, FHAEOKR, HAREHAEERGE I 288 b o, [RFVEHLYE
BB 135 h o, EFOKERBEMIZ 21 b TH O, MSY REMIZ 321 b ThHoT=, H
PEE PN SBtarget’ &, MSY B Z BT 21 L2 KEIC Lo 7 e v |
ZAHRIX 10-1 (2R Lz, AREECEIT D F L, 2003 A 2 BT MSY B2 S84
DifEEZ TEl> TV . E B EIL 2000 FiE S LI SBmsy’ & FEl > Tuiz, 2011 4
HHILIRE . B EN IR T L2 b o0, Z0% L EABEDOEA RN TIN5, JASAM
THEE S 4072 2022 I OBIAEIT 131 b THY | RAEHIEHEREEZ FE > T
776

HEEBHAO F 22 2 2 B 2 R E P ERRIE (SBlimit’ =SB0.6msy’) 35 L Uk
HOKYERFE (SBban’=SB0.1msy’) & L, Z2ffEkp % 056 1 ETOR T L, &
PRI 10 FHOBSFITIB W THRAED R B R E 2 LR 2 MR L OER#RK
YRR Z TR HERZFE Lz, BIROERICIE, M AKREE OGN BIT 5 EIT
JAEMOEEIME (M=0.309) ZE L7-5HEICA, M AEEIZIFE T L TW otz
H) ZEELTMATM4 (2022) FEOEFEFMIZIH T HE (M=0.679) Z{E L7728
BlIZOWTHH LT,

M ITAAEEE OGP 31T 2 ET 3 4/ (2020~2022 i) O K5 fE (M=0.309)
AE L2856, 2034 A O B A R RIVE IR ER B 2 ERIDMERIX, B=1.0 & L
2B A1E52%, BAA0TUUTFE LIEEAIT80%LL ETH -7 (e E 10-1a), F 72280k
YERBEE A Tl DHERIT, B 2% 1~0 OFIPHTIX 0% ThHh 7= (5 10-2a) , 2034 4= ifa il
Wi OSBRI, B=08 & LEZBAICB W T 175 by, FHfERIL 107 Fo Tho
7o (23 10-3a, 2K 10-4a), ZALTx L, MITHH4 (2022) FEEOEIEFHMIC 1T
ZE (M=0.679) ZARE L7=35E . 2034 FaH 008 M s RVE BRI 2 B[Rl 2 fife
FX, TRTOBIZBNT 0% TH Y, FIRARREREEZ FEIDEREIT, T XTDOBR T
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99%LL LTI - 7= (EF 10-1b, ML 10-2b), 2034 FEJRIAR SO VEH B AT, T
TOPTI2 b, PEREIZO b Tho7= (L% 10-3b, 10-4b),

ABRED M IE, AEE OGRSV THFI 4 (2022) 4 £ TORJRHMN THEE X
NIEN DO RE AR T Lic, ZOZEMITAEE e — L& L2 BFEOHINC L > TE
C7ebDTHY FHEDEAF LSS CV ~DIEE DR RN @SN E DRI TS (il
EEEFS), Eo, AHROPERBEICL - TEIM OEN EHEESNSAREELSH S (
JEEEE9) . ARIC M 23504 (2022) 4 O EIREEAT CHEE S AL ED B AL L7z hr o 125
A, BlAaENERUKERRE 2 TR aTRErE IR O EIK S FIEFICE <. AE TR
L7 BN L DR A1T ) L BROMEZ B BN H 5, 2022 FEOFJK b —
NVIHEIC L 2B REITBE I FHICERVVETH 728 bEET DL L ARBICBWTIEM
O FREBEAMPHMBEIRENDE T, DL THLEL DBABEZHEEL W LERD S,

5| A3k

[ESZAFFEB I EE N AKPEMTIE - ZUE RS KPEGIRATFERT (2023) SF05 (2023) 4R &
EEIRIR LU ABC FE D723 D AR #T. FRA-SA2023-ABCWG02-01.
https://abchan.fra.go.jp/references _list/ FRA-SA2023-ABCWG02-01.pdf (last accessed 31 Jul.
2023)

AR« AR RE — - SRR - SR - Bpf]  BR - @ARHAD - = & - KEIRER
(2020) 502 (2020) FEERD A A = RPFEALE R O & B EQE % 2 BE 3 2 AR R
PR HS &, KPERTTE « ZOABEAS, 1-27. FRA-SA2020-BRP02-5.
https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-
1/detail _zuwai_pacific_north r.pdf (last accessed 05 August 2020)
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— M2023 e M2022 - M2023 -- U_MSY -- EEEEREARAE
—  M2022 - RRUKEREE
-- MSY RAEEELERTEE
MAZ (FB) #HimE (b))
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HREAE

MRK 10-2. M IIZAREEORFGHBICBIT B EUT 3 4R (2020~2022 4EiRH]) OFHfE
(M=0.309) ZARGE L7255 OfRTHl () &, BROM (FFf4 (2022) FEEFFHAf
IZHBT A, M=0.679) ZARE L7=5E DOfRTH (38
REE AR, MIICKRFEEORIFFHmIC I T 2E0 3 FROFEHE (M=0.309)
FRE L TRO-EHEERBEAZBEME L T2 EZE L. REREB I1X08 24
R LTz, BENTREE, KRERITFEHE, @ETIErIar—ra URERD 80%A
EENDTFRIXRE, MRIT3EY OFETFROFRTH D,
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i3 10-1. RO BlA RN RS B HEREE 4 E0 2 MR
a) M IZAREEOEFHHICI T 2 HEIT 3 EMOEHE (M=0.309) Z{KE L7-%HE
B 2022 2023] 2024| 2025| 2026| 2027| 2028 2029( 2030] 2031 2032] 2033| 2034| 2044| 2054
1 0 100 0 0 0 0 0 2 39 68 66 61 52 70 83
0.9 0 100 100 0 0 0 0 3 42 72 74 70 63 79 90
0.8 0 100 100 0 0 0 1 5 47 76 80 79 73 86 94
0.7 0 100 100 0 0 0 2 7 51 80 85 85 82 92 97
0.6 0 100 100 100 0 1 3 10 58 84 89 90 89 95 99
0.5 0 100 100 100 0 3 6 14 63 87 92 94 94 98 100
0.4 0 100 100 100 100 14 13 21 70 91 95 97 97 99 100
0.3 0 100 100 100 100 46 27 33 77 93 97 98 99 100 100
0.2 0 100 100 100 100 90 50 48 84 96 98 99 99 100 100
0.1 0 100 100 100 100 100 80 71 92 98 99 100 100 100 100
0 0 100 100 100 100 100 97 88 97 99 100 100 100 100 100
b) MIZ&Fn4 (2022) HEOEFHMEIZI T 21 (M=0.679) Z#{E L7-%HHE
B 2022| 2023] 2024| 2025] 2026] 2027| 2028] 2029| 2030] 2031 2032] 2033| 2034| 2044| 2054
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MR 102, fPkOFMESEMKERF 2 FE 5 iR
a) M IIZARFEEOEFEFHEICR T 2 EIT 3 M OFEHE (M=0.309) #{E L7-%HE
B 2022| 2023] 2024| 2025] 2026] 2027| 2028] 2029| 2030] 2031 2032] 2033| 2034| 2044| 2054
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
b) MICHF4 (2022) FEEOGFMICE T HE (M=0.679) Z{RE LT-%5HE
B 2022 2023] 2024| 2025| 2026| 2027| 2028 2029 2030] 2031 2032] 2033| 2034| 2044| 2054
1 0 0 0 0 100 100 100 99 83 87 95 98 100 100 100
0.9 0 0 0 0 100 100 100 99 84 88 95 98 100 100 100
0.8 0 0 0 0 100 100 100 99 83 88 94 98 100 100 100
0.7 0 0 0 0 100 100 100 99 83 88 95 98 100 100 100
0.6 0 0 0 0 100 100 100 99 83 87 94 98 100 100 100
0.5 0 0 0 0 100 100 100 99 82 87 93 98 99 100 100
0.4 0 0 0 0 100 100 100 99 82 87 94 98 99 100 100
0.3 0 0 0 0 100 100 100 99 83 88 94 98 100 100 100
0.2 0 0 0 0 100 100 100 99 83 87 93 97 99 100 100
0.1 0 0 0 0 100 100 100 99 83 87 93 97 99 100 100
0 0 0 0 0 100 100 100 99 83 88 93 97 99 100 100
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M 10-3.  CREkROBAEDEHHOHER
a) M IIZAEEOERIHEICR T 2 ELT 3 EMOFEHE (M=0.309) #{KE L=HE

B 2022) 2023] 2024| 2025| 2026| 2027] 2028| 2029| 2030| 2031] 2032] 2033| 2034| 2044| 2054
1 131 159 133 118 103 94 90 95 130 159 162 157 148 199 263
0.9 131 159 137 123 107 97 93 97 133 164 172 169 161 227 301
0.8 131 159 141 128 112 101 97 101 136 170 181 182 175 260 344
0.7 131 159 145 134 117 105 100 104 141 177 192 198 193 300 388
0.6 131 159 149 140 124 111 105 109 146 185 206 216] 213 345 439
0.5 131 159 153 147 132 117 111 113 151 192 217 232| 233 397 493
0.4 131 159 157 153 140 125 118 120 158 201 232 252| 258 453 549
0.3 131 159 161 161 148 135 127 128 167 213 249 275| 287 521 606
0.2 131 159 165 168 157 145 137 138 177 225 267 301| 320 584 661
0.1 131 159 170 176 167 156 148 150 190 240 2817 328| 354 655 736
0 131 159 174 184 178 167 161 163 205 258 312 362] 397 737

b) MIZ&F4 (2022) HEOEFHMEIZI T 51 (M=0.679) Z#{E L7-%HE
B 2022| 2023] 2024| 2025| 2026] 2027| 2028] 2029| 2030] 2031 2032] 2033| 2034| 2044| 2054

1 131 76 51 37 26 20 17 17 25 23 19 15 12 4 2
0.9 131 76 52 37 26 20 17 17 25 23 19 15 12 4 2
0.8 131 76 53 38 26 20 17 17 25 23 19 16 12 4 2
0.7 131 76 53 38 26 20 17 17 25 23 19 15 12 4 2
0.6 131 76 54 39 27 20 17 17 25 23 19 16 12 4 2
0.5 131 76 54 39 27 20 17 17 26 23 20 16 12 4 2
0.4 131 76 40 27 20 17 17 26 23 20 16 12 4 2
0.3 131 76 40 27 20 17 17 25 23 20 16 13 4 2
0.2 131 76 41 28 21 17 17 25 23 20 16 13 4 2
0.1 131 76 41 28 21 17 17 25 23 20 16 13 4 2

0 131 76 42 28 21 18 17 25 23 20 16 13 4 2

e 104, CRERD IR O EE O HER
a) M IIZARFEEOEFEFHEICR T 2 EIT 3 M OFEHE (M=0.309) #{E L7-%HE

B 2022] 2023] 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2032| 2033| 2034| 2044| 2054
1 14 16 97 91 70 54 44 43 58 99 116 118 114 157 208
0.9 14 16 89 85 69 52 43 42 55 92 110 114 111 161 214
0.8 14 16 80 77 67 51 42 40 52 85 101 107 107 161 214
0.7 14 16 Al 70 64 49 40 38 49 77 93 100| 101 160 208
0.6 14 16 61 61 57 47 38 36 45 70 84 92 94 155 198
0.5 14 16 51 52 50 44 36 33 41 60 73 81 84 145 182
0.4 14 16 42 43 41 38 32 30 36 50 61 69 73 130 160
0.3 14 16 32 33 32 30 27 25 29 40 48 55 59 109 130
0.2 14 16 21 23 22 21 20 19 22 28 34 39 43 80 93
0.1 14 16 11 12 12 11 11 10 12 15 18 21 23 44 51

0 14 16 0 0 0 0 0 0 0 0 0 0 0 0 0
b) MIZHf4 (2022) FEOEPFAMICIR T DM (M=0.679) Z{E L7-%ha

B 2022] 2023] 2024] 2025] 2026| 2027] 2028| 2029| 2030| 2031] 2032] 2033| 2034| 2044| 2054
1 14 10 19 6 1 0 0 0 0 1 0 0 0 0 0

0.9 14 10 17 6 1 0 0 0 0 0 0 0 0 0 0

0.8 14 10 16 5 1 0 0 0 0 0 0 0 0 0 0

0.7 14 10 14 5 1 0 0 0 0 0 0 0 0 0 0

0.6 14 10 12 4 1 0 0 0 0 0 0 0 0 0 0

0.5 14 10 10 4 1 0 0 0 0 0 0 0 0 0 0

0.4 14 10 8 3 1 0 0 0 0 0 0 0 0 0 0

0.3 14 10 6 2 0 0 0 0 0 0 0 0 0 0 0

0.2 14 10 4 2 0 0 0 0 0 0 0 0 0 0 0

0.1 14 10 2 1 0 0 0 0 0 0 0 0 0 0 0

0 14 10 0 0 0 0 0 0 0 0 0 0 0 0 0
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HREH 11 ELPEKEIZETEZXTAH_ORBEEICDONT

(Bh: KEERMER EAERI EAE1JL—T - EAE 3 JIL—T. BEHER
fRTE EREHIIL—T)

BREELORXY A T =1T AR (AVEE - By . LB vEE., 4h—Y 7, K
PEALER D 4 R BE S RIS AT 5, 2D ORRE « I 5 &) o 7 HEBL A A
PN X o THAEICHBEIIZ B &N TE Y | IEOBENC X 2 2B OBHAIEE 212<
W, I AHET 2~3 0 H B O ESHERBRT D70, BIREEZ AT a2t 205 H
figd 25 BT, REEROSAESBICET 2 EANAEH L2 5,

REEM O ESBIZOWTHRETT D720, 7/ AT A RERBIEFZRIEITICEY, XD
A H=OENEE DL T 2 BENEMAEEZT LN Lic, AU A T =OEARIZEICH
TMPFAEIC IV IEL (RX 11-1, fiEFE 11-1), ER=EICTEIEICL Y DNA 2 L
7o TRBIVE LTAEARD 2K —EIc 20 TIE, MR DAL 7Y v FER (R=XT
AT=ZXRATAH=) Tho &Y, filitth DNA (22T llumina ft3>—7 > % —
% F\V 72 GRAS-Di {£1C X 5 —Hi F: %% (single nucleotide polymorphism; SNP)D ¥ = / % A
Vo T a7 o72, SNPT—H %2 KT 7 87 AT~y B 7 LIZD B ARREFEMD O FENT
D%z &, ADMIXTURE fiftrds X OVERG ot (PCA) Z1T-o72, & HIT, SRHUAR
O HPERIEEE (MEE EOf/h2 2 NiEEE) & B IERIEEE (pairwise FST) D BfR% Mantel
test CHRGE L. FEEEIC K ABREE (Isolation by distance) D RIHEPEIZ DWW THRFT L 7=,

v EUITBIONT 4 vE ) T ORER 16,030 ENL.OD SNPs (2 DWW T ERUE R % 157,
PCA Tl PC2 (2ZEEDHK 82 %&inl]) LV ATV y REKRE XD A =75, PCl
(BZEBD 248% %) 12XV, AR—Y 7FENLELNIZIEAR L ZOMBE» 555
AVIEEARD, EERIEICK S e (2 11-2), £7- ADMIXTURE fi##T Cix, 2
DDBIBIN T TAX—FAE LT G ENRE L 720, THR—Y 7N oo EREZ
DAL G ONTAERFZENENR 2D 7 T AX — 5k Lz (W2 11-3), #is
B & HIBRABEBEOBIR A MGE L7 & 2 A, WL b EEREIC X 2 FREEO R ITRD b
72Tz (P>0.05),

SEIDOFERNS, TN EEL DX T A H =13 AR —Y 70L& Z OO TR
ENDHEMD 2 SOBBIEMIZKBIFFETH D . AHR—> 7 ¥ & hoikic BT 58
TIRBENIHIR S AL TS Z &R STz, —J7. PCA @ PC1 EC 2 MO H I 728 403
Aoz & BBBMERNIC E0AMIK & 1382 DR OBEERNDE RN b EENn/-2
EEEND . MIEERN S OBASCKHENEL Z VIS5 2 b I, £/o, AR IO
KA CII BRI L D MR O IR N R SN hoT=Z L n | xHBREROZ ) FCH
A REEE B e TORMEMOEMNAE L T D AEEMENRSH D, EOBA LD - AREE
DEIREE) & ik & OBIEMEIC OV T, A% bRkl L TS BER S D,
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FEX 11-1. GRAS-Di fiBATIC W= XU A H = E R OFEH A

766 samples including putative hybrids
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ER 11-2. 766 fE{E 16,030 EALD SNPs fFHICES < B DHT OREH
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BARBRE BEABERE AFHILBRET / .Yrk—‘y7 wEE
AL Bigis

LEEEBRE  GLEENE)
#H/EX 11-3. ADMIXTURE |2 X Y 2 DOBERRERZRKE L= BEOHEERRE R

fHEF 11-1. Gras-Di FRTICHWE XU A =B LUONA 7V v FEEOFREE KL

REE Vi PRAEME (K%
H AV R EE A Mk 241
A AVg R #¥ B ViR 109
FvEE VE R B 15
F = I HErE 152
(Ae.3fg3E HH) * 13
KA R B 236
&t 766

*JLHBE EERIC BT D A VA =05 HiToTnTH Y, BIRFHEXTR & 2o T,
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